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INTRODUCTION- 



!• W HILE I M'as staying at the Hague^ to* 
wards the close of the year 1 779^ for the purpose 
of overseeing the printing of my Lettres sur I'His-- 
toire de la Terre ct de fHo?nme, I received the 
Prospectus of M. de Saussu ke's Voltages dam les 
Alpes; and being acquainted with that gentleman's 
talents^ his extensive information, and his un- 
wearied perseverance in research, I announced thig 
\ work to my readers in my last Volume, p. 394, with 
the satisfaction which I most truly felt in the ex- 
pectation of the real knowledge that would be de- 
rived from it by naturalists relative to a chain of 
mountains, wherein I had myself made ihany ex- 
cursions, without having as yet formed any distinct 
opinions respecting them; as in my own work above . 
mentioned, I had positively declared. 

VOL. !• B 2. The 



2 The 1st Vol. of M. de Saussure's Travels soon 
afterwards appeared. Of the light which has been 
diffused in Geology by. that work, I have frequently 
spoken in my subsequent writings, and especially 
in my Lettres to M. de la Metherie inserted in his 
Journal de Physique; and I here repeat, with a 
still firmer conviction, that I consider M. de 
Saussure as having laid down in this science such 
fundamental principles as can never be subverted. 
But with these he unfortunately associated, from 
the first, some less- correct ideas, which not only 
obstructed his own progress, but have even impeded 
that of the above essential principles in the minds 
of other naturalists. 

*3. He began his interesting descriptions by the 
Lithology of the countries, surrounding the Lake of 
Geneva; where naturalists must see with astonish- 
ment what great variety prevails among the stones, 
with which the surface of the ground is every where 
overspread, with respect to their genera and species, 
while, at the samctime, they are of every size, from.tbe 
smallest gravel to masses of enormous bulk; all 
fdreign to the soils in which they are found, some- 
titties at a considerable depth. My brother and I 
had long been struck with this fact, without being 
able to account for it. 

4. When any great phenomenon is first observed 
in a spot where it is accompanied by particular cir- 
cumstances, the discovery of its cause is commonly 

attempted 
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attempted from those circumstances; and this, in 
general, leads into error. Before we confidently 
indulge the tirst ideas which are suggested to our 
minds by the examination of its local situation, we 
ought to seek for the same phenomenon in other 
places ; that we may know whether it is constantly at- 
tended by the circumstances on which our judgment 
is founded, and whether to these any new ones are 
added. It is not until after we have seen a pheno- 
menon in many places, and have every wliere scru- 
pulously observed its circumstances, that we can 
discover which are those that always accompany it, 
and distinguish them from those that are merely 
accessory; a most essential distinction; for the 
true characters of the cause of which we are in search 
are determinable only from tlie former. 



5. M. de Saussure, not having extended his 
observations to places sufficiently different from 
each otiier, considered only one circumstance, 
namely, that tiie stones in question were of the 
imue class with those which compose the central 
chain of lhe.-^/p5; whence he therelure concluded 
them to have been brought by a catastrophe, very 
real in itself, as I shall hereafter shew, but not 
capable of producing such effects as he ascribes to 
it in tiie following passage, ^ 210. " Tlie waters ol* 
" the ocean, in which our mountains were formed, 
" still covered a part of those mountains, when a 
" violent concussion of the globe suddenly opened 
' large vacant cavities, and occasioned the rupture 
B 2 "of 



•• of the rocks. The waters, rushing down towanfs 
" thesis abysses with a violence proportional to the 
•* fcefght at which they were at that time standing, 
** excavated deep vallies, and carried alottg with 
• them an immense quantity of earth, sand, and frag- 
'* ments^ of every kind of rock. These substances, 
f' in a state of semi-liquidity, being impelled by 
** the weight of the ivaters, accumulated to the 
*' height at which we still see many of tfte above 
" fragments dispersed." .... ^ §. 212. " The final 
" proof of this explanation is that none of these large 
" blocks are found in the vallies of the Jura^ which 
** are situated behind the high ridge forming the 
" border of those mountains on tlie side towards 
" ihQ Alps; for example, in the T^/Z/e^ of the country 
^' of Neufchatelj and in those of Franche Comie. 
" But there are considerable accumulations of them 
" in all the breaches of this 'ridge, wherever an 
" entrance has been opened through defiles to the 
" currents arriving frtxm the Alps.'' 

6. I had before observed b'ocks of granite in these 
tery countries, and in situations in which M. de 
Saussure supposed that none were to be found r 
and at the tifbe when this 1st Vol. of his Travels 
dpp^ared, I had already published my Lettres sur 
tHistoire de la Terre et de f Homme, wherein I had 
described vast countries over which were scattered 
immense quantities of blocks and gravels of pri-' 
nmrdial stones, at a great distance from all moun- 
taifis .of their own kinds; whence I had been led 

to 
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to tliG idea Hnfolded in that work: tbat during the 
catastrophes to which, as I was already convinced, 
the secondary strata must have been auhjrcted, in 
consequence of the subsidence of vast portions of 
their mass in caverns, the mr confiQed witliin the 
latter, being violently compressed, had ejected frag- 
ments of the itifcrior stones; an explanation equally 
applicable to the blocks of granite in the Jura. I 
could not hope, however, that M. de Saussure 
would go to observe the countries which had sug- 
gested to me this system; and as I was unwilling to 
trust to my memory with respect to those whRnce he 
bad deduced bis own, 1 became desirous to revisit 
the latter. 

7. Gut to the above motive, another was added 
by this same 1 st Vol. of JM. de Saussure's Travels. 
Those who have read ray first work with any atten- 
tion may recollect that, though I had often travelled 
in the /lips, the Apennines, and the Hartz, I had 
not been able to form any idea with respect to the 
construction of mountains of that class: I would 
not decide that they belonged to the primitive con- 
struction of the globe, and I. therefore did not adopt 
the designation of primilivey by ^vhich they were 
at that time commonly distinguished; I called them 
primordial, in order only to express that they were 
anterior to those termed secondary: these very ex- 
pressions, hovTCver, were deficient in correctness 
when applied to mountains; aa I shall again explain 

^Mtt, the sequel. 
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8. Not iipderstandtng any thing of the structure 
of the mountains which I named pvmordialy it had 
pot occurred to me to investigate the origin of the 
substances* of which they were composed : but the 
case was different with respect to the mountaim 
XJalled secondary^ containing organized bodies, chiefly 
jnarinc. From this circumstance, it was necessary 
to admit that the substances which from the mass 
of their strata had been successively deposited on 
riie bed of the sea, while, from the changes in 
the nature of marine animals, various races had 
.succeeded each other on the 3ame parts of that bed. 

But whence had these substances' been derived? 
This was another of the points on which I had not 
been able to form any distinct idea; but as, though 
the real cause pf a phcnomenpn may not be com- 
prehended, the fallacy of certain supposed cause? 
may yet be clearly perceived, I even then refuted 
two ideas which many geologists had adopted from M. 
de BuFFON ; firft, that the substance of tlie calcare- 
ous strata had originated in the^ detritus pf marine 
shtlls and madrepprcB; secondly, that satidj^ whether 
loose or indurated in strata, was the detritus 
of granite and other stones of the same class: 
two hypotheses \yhich obstructed the road to all 
discoveries, and which were refuted by M, de Saussurfe 
as well as by myself. 

9. After having particularized, in this first work, 
the points which I still considered as very obscure 
|n thg history of the earthy I restricted myself to 

the 



f 



the description of the phenomena wherein may be 
traced tlie history of our present continents, now dry, 
though manifestly hercttrfore the btdoi the sea; and I 
think thateven then I rendered sufficiently evidentsomc 
propositions, which have been confirmed by ail my sub- 
sequent researches, and in which I liave met with the 
acquiescence of M. M. dc Saussure and de Dolo- 
iiiEU, who indeed have supported them by their own 
observations. — i. That the retreat of the sea from 
our coiiiincnts was not occasioned by any kind of 
slow cause, as moat geologists had hitherto supposed, 
but by some sudden revolution. — 2. That since this 
last revolution look place, there has been no change 
in the level of the sea. — ;S. That, by the progress 
of the eftects of all the genera and species of ope- 
rations of those causes which have acted on the 
continents since their biith, it visibly appears that 
very remote era can be assigned to that event. 



■ 10. Such was the point at which I had arrived in 
Tiny Lettres sur rilistolrc de la Terre t^- de I'Homvie; 
but M. de Saussure soon carried Geology much 
beyond it: he threw light, even in his 1st Volume, on 
the origin of the substance composing the observ- 
able mass of OUT continents ; having conceived the 
idea that they iiad been oi iginally contained in a 
liquid which at first covered the whole globe, and 
from which they were successively detached by 
chemical precipitations. Tliis idea slrucli me, as 
certainly leading to trutii; but much study was re- 

t.o follow it to a sufficient depth ; to that 
study 



study I devoted myself; and, a^ T have state(! 
iti my subsequent writings, it left in my mind no 
doubt respecting tins object. But hiere again, when 
M. de Saussure announced this idea in his first 
Volume, he accompanied it with another, which was 
only accessory to it, and which I could by nO means 
admit Having observed that, among the sub- 
Stances evidently disposed in parallel strata^ some 
were very much incli/wd, and even almost vertical^ 
a circumstance not corresponding with the idea of 
precipitations at the bottom of a liguidy he explains 
tliis phenomenon, § 340, in the following manner. 
*^ Almost all the st7*ata perpendicular to the horizon, 
^* which are found in the Jura^ have their directions 
"** from the N.N.E. to the S.S.W. according to the 
** general direction of that chain of mountains. 
** For a long while, I supposed that all these strata 
** must have been formed in a situatioa either 
'^ horizontaL or but little inclined; and that such 
*' as were found vertical, or strongly inclined^ 
*^ had been brought into that state by some revolu- 
"^^ tion : but having repeatedly met with sti^ta thus 
^ situated, having seen them in mountains very well 
*^ preserved which do not appear to have suffered 
** any subversion, and having observed great re- 
" gularity in the form and dii-ection of these strata^ 
** I am hence led at last to believe it possible that 
" .beds of this kind, strongly inclinedy and even 
** perpendicular to the surface of the earth, may 
[^ also have been formed by ]^ature." 

I ■ • . * ■ 

11. When 



' 1 1> When 1 conceived tlie design of a new et* 
cursion to the mountains of Neujchatcl, it was not 
only for the purpose of verifyinjs; rily own recollec- 
tion of the blocks of grdnite which, contrary to the 
idea of M. de Saussure, abobnded on the side 
farthest from the Alps; but the passage just cited 
supplied me with another motive. I knew that the, 
above nearly perpendicular strata in the Jura cc^-* 
tained 7)tarine bodiesy and must therefore have been 
formed in a situation not very far from horizontal; 
firom this circumstance which I had likewise ob-^ 
served in other places, I had concluded that alt 
these strata had undergone great catastrophes; and! 
it was important to observe and describe their state 
in the very places of which M. de Saussure had 
spoken. 

12. At the time of my journey, therefore, to the 
mountains of Neufchately I had both these objects 
in view; but the discussion of the latter will not 
be necessary in the account which, after so long a 
period, I sJjallnow give of that excursion. Fof 
in 1786, four years after I had made it, M. de 
Saussure published his 2d Volume, wherein he not 
only abandoned the idea that strata containing 
marine bodies could possibly have been formed ori- 
ginally in a vertical situation, but he extendied Xb 
the schisHy the graniteSj and other substances of 
those genera, the catastrophes which I had ascribed 
only to the secondary stratdj containing organized 
bodies. His demonstrations of this hypothesis atp- 

peared 
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pmred to me like a ray of light dispersing the 
mist wherein the Jlps, and all the other mountains 
which I had observed of the same class, had hitherto 
been eiiyeloped ; I clearly recollected all the situa* 
lions described by M. de Saussure ; and I felt like 
a man who should suddenly acquire the knowledge 
of a language in which he had been taught to speak 
at few words, without understanding their meaning. 
Hence I wasinducecjto undertake successive journeys 
to mountains of that class, for the purpose of observ* 
ing them with my eyes thus opened ; and on this 
account I delayed the publication of my journey 
in the Jwra. But as the above hypothesis is the 
foundation of the system contained in my subse^ 
quent works, and especially in my Elemetitnrjf 
Treatise on Geology^ before I adduce the proofs of 
it which these Travels will be found to contain, \ 
shall here repeat its origin in the words of M. de 
Saussure. 

13. A fortunate position taken by that geologist 
determined his ideas on ^he construction of the 
chain of the Alps^ respecting which he had already 
Ibrmed a conjecture in the Valomnei as I shaU 
hereafter mention. This position was on the summit 
of the Cramonty an insulated mountain, rising 8,400 
French feet above the level of the sea, in the most 
favourable situation possible for viewing the profile 
of all the transverse intersections of tlie chain, from 
tlie line of Mont Blanc in its central part, to its 
conftqes in the high c^kareous mountains whicb 

border 
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bbtder the exterior openings of its great vallicM. 
In foHowing these vallies, he had successively de- 
scribed the nature of all the ridges of mountains in- 
tersecied by them, and preserving a kiiid of parall- 
elism witli the granitic chain ; of which ridges^ as 
viewed from the Cramont^ he then speaks in the 
following manner, § § 916 & seq. ".The most re- 
markable circumstances in the Cramonty and the 
neighbouring mountains, is the situation of their 
strata^ which all rise towards the primitive chain. 
" This situation, is particularly striking, when we 
" view from the S.W. the summits belonging to tlie 
^* chain of the Ci^amont and the lower chains on 
^* the side next Motit Blanc: these summits, which 
*' terminate in sharp pyramids, lean towards Mont 
^ Blanc^ and are cut down abruptly on the 
** side next ttet mourttain, where many of them 
** even overhang their base; their number is so 
" great, and their situation, I might say indeed, their 
^* attitude, is so uniform, that, in parts where there 
*' are many of them one behind another, they 
^* mi^ht almost be taken for animated beings, ready 
'* to spring towards Mofit Blanc^ or at least press- 
** ing forward to view it .... . Fr6m the cfaaiti 
." to which the Cramont belongs, to that imme-, 
diately commanding the Allie Blamhe^ I counted 
six parallel rows of these summits, all consisting 
of numerous strata disposed in a situation exactly 
** similar. I measured the inclination of seven^ 
^* of the pyramids, and found that their strata 
** formed angles of about 50^. with the horizon* 

" These 
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** These chains arc intersected on the N.E. by the 
" valley of Courmayeur ; but notwithstanding this 
** interruption, the mountains situated beyond that 
** valley, on the same line with the Cramonty con*- 
" tihue to rise against the central chains and to 
" have their abrupt sides turned towards it; their 
" disposition to preserve this inclination is even so 
^* strong, that, where the direction of the chain is 
*f changed, that of the secondary mountains turns 
" a]so, and their strata are every where seen erected 
" against it" 

14. Before I proceed to the conclusion which M. 
de Saussure deduces from this great scene, I must 
insert what he says of t\iQ pudding-stones (or rather 
breccias) of the Valor sine; as from them he first 
understood that the strata^ now found strongly iih- 
dined, and sometimes even ^vertical, must neverthe- 
less have been formed in a situation nearly horizonr 
tal; this being the foundation of his conclusion, 
which! shall afterwards quote. He first met with 
some masses of these pudding-stones at the foot of the 
^mountain, where I had myself seen them with sur- 
prise, when I bad been on that spot with my bro- 
ther. He then continues thus, §§689&seq. " I 
/'was curious to see tliese pudding-stones in their 
'^ original place ; I ascended strait to the tdp in 
^ order to discover it ; but what was my astonish- 
** naent at there finding their strata in a verticle 
" position! The reason of this astonishment will 
** easily be understood by those who consider how 

*V impossible 
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^ impossiblie it is that these pudding-^stsnes c6uH 
*^ hiive^'been formed in such a position. We may 
" easily conceive that particles, of extreme tenuity, 
^**" suspended in a liquid, might agglutinate together, 
" and form 'vertical strata ; . . . . but that a stone 
** already formed, of the size of a man s hea<t, 
^ should remain at a certain height against a vtrticdl 

wall, till small stony particle's should collect then!*- 

selves a^'ound it, cement, and fix it in its place; 

is a supposition utterly absurd and incredible. 

We must therefore consider it as a point deojon- 
*' strated, that these pudding-stones were formed ia 
*' a horizontal situation, or nearly so, and that 
''^ afterwards, when indurated, they assumed thi$ 

^* erect position The very nature of the sub- 

** stance in which the pebbles of these puddings 
*' stones are imbedded renders this fact more curious 
" and more decisive ; it is a 5c//i^^e/*, of which the 
** elementary lamina? are extremely tliin, interr 
'* spersed with mica, and perfectly parallel to the 
^V planes which divide the strata of the stone* 
*' These strata are themselves very regular, varying 
** from half an inch to several feet in thickness ; the 
.*' diinnest contain few or none of these extraneoos 
** pebbles; and I observed some alternations of 
*' tlie same strata entirely without them. Tbe 
" coloax oi \h\% schistus differs extremely ; in soma 
'^ places it is grey, in others greenish, but for the 
^* most part it is purple or reddish; sometimes also 
'* it is variegated with all these colours. .•• • The 
^* pebbles imbedded m it are of different sizes, from 

' " that 
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** that o^ a grain of sand, to 6 or 7 inches in . dia- 
** meter; they all belong to the tclass of the rocks 

." called primtive The bed of these schistose 

** pudding-stones occupies, in the mountain, a thick* 
*^ ness of about 100 fathom, reckoned from west to 
*• east, transversely to the striata; I have followed 
** it lengthwise for about a league; it canrK)t be 
" traced any farther, because it disappears under 
." the earth-" 

- 15. After having thus perceived, from these ^^r^^flP 
of breccia, that all the strata now vortical between 
which they are placed must also have been formed in 
a situation nearly horizontal^ and having evidently 
shewn, by his observations from the Cramonty that 
alVthe ridges of mountains separated by intersections, 
together with their summits, of which he gave very 
exact descriptions, were masses oi strata strongly in- 
clinedy presenting their section at the top, M. de 
Saussure could veiy well discern in the sti^ata them- 
selves, when Jie had a near view of them, characters 
distinguishing the lines of their separations, from the 
jissures that intersected and disordered them ; by the 
want of which distinction many naturalists, and myself 
among the rest, had been hitherto prevented from 
understanding any thing in these mountains. If, for 
example, the crystals in granite differ on the opposite 
sides of a /me, while those on each respective ^ide 
are all alike, or if there is common granite on one 
side, and gnms on the other, that linty and all those 
which are parallel with it, whatever may be their 

situation, 
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situation, indicate separations of tlie strata. If the 
stone is regulitrly z-cined, as being composed of 
latniiiffi of different colours or substances, the lines 
parallel with these veins indicate, also divisions of 
the slru/M. If the mass contains e.r/aided bodies, 
such as long crystals oi fddipar, and lines of mica, 
or extraneous substances, such as the stones in 
breccias, and marine bodies, the lines parallel with 
their direction are again divisions of strata. But 
there are other circumstances which likewise de- 
mand attention; for instance, we must not expect 
to be able always to have many strata at once with- 
in our view; for in the calcareous mountains con- 
taining marine bodies, as well as in those of grajiite 
and other primordial stones, and likewise of sand- 
i/ofie, there" are some strata of not less than 60 feet 
in thickness. The substance of some of the schisti 
has a tendency to break in certain determinate 
forms, even in angular lines like those of fortifica- 
tions ; so that, when a mass has been thrown con- 
siderably out of its place, it is at some distance 
only that the strata can be distinguished in the large 
fiagments, or in the intersections of the summits. 
Lastly, in every class of strata, there are sometimes 
masses so much fractured in all directions, that the lines 
of their separation cannot be distinguished any 
otherwise than as being those along which they may 
be divided without etl'ort, and with smooth surfcices 
on both sides. From not having attended to all 
these circumstance, many geologists, and especially 
rmthe partizans of the Hattoiiian iheori/, liuve denied 
^ the 
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the stratifeatim of granite, and othtr jHubstanco^ 
ef the saitoe ^class, considering them as the products 
ef fusion; but this is an error, as nmy already have 
been seen in my Jr^yeh in En^iand, and will again 
appear in these. 

16. I come now to what M. de Saussure says of 
the first ideas suggested to him by the state of thei 
mountains when he viewed them from the Cranuinti 
iaving before his eyes the grand scene of which I have 
already cited his description, from the central chains, 
of the Alps composed of primordial strata^ to the 
ealcarcous chains on the outer side; it is in the 
following manner that he expresses these ideas, 
§ 919. ** From these conformities I concluded, that, 
" since the secondary mouniains were formed under 
" the waters, the primitive must have had the same 
^ origin. Revolving afterwards in my mind ' the 
" succession of great revolutions which our globe 
•'has undergone, 1 viewed in imagination the sea^ 
" coverings as it heretofore did, the whole surface 
** of the earth, and producing, by its deposites and 
** by successive crystallizations, first the primitive 
*^ mount ainSf then the secondary; I beheld these 
** substances arrange themselves horizontally ia 
*' concentric strata, the shell thus formed being 
" subsequently raised up and broken by fire or other 
" elastic fluids enclosed within the globe, in such a 
" manner as to bring to vie^ externally its lower 
" and pri?nitive part, and to leave its exterior and 
*' secondary parts supported by the inferior strata. 

9 " After 



\fter this, I beheld abysses burst open and left 
ftvacant by the explosion of the elastic fluids, the 
l.watcrs, ap they rushed towards these abysses, 
pCarrying along with them to great distances those 
** enormous blocks which we find scattered on our 

" plains Such were the thouffhts suggested to 

_*f me by these new observations in 1774: it will 

M||'l)e seen in my A-tk Vol. how far twelve or thir- 

^i^teen years' of continual observations and reflex- 

" ions on the same object may have modified this first 

^' germ of ray conjectures :^ere I am speaking of them 

" only historically, and for the purpose of shewing 

" what are the first ideas which this grand prospect 

" from the Cramont must naturally suggest to a 

- *- mind not yet occupied with any system." 

^^"17. Noi;iodyhas regretted more sincerely than my- 
self the premature death of this great observer, not in 
Geolosy alone, but also in Meteorology. The suf- 
ferings that attended the latter years of his life 
were the cause that this 4M Volume, fer which I 
had waited with great hnpatience, appeared without 
containing the theory again announced in the Sd, 
while, at the same time, he continued to multiply 
hypotheses unconnected with any determined theory; 
so that I have not been much surprised at hearing 
since, from persons who were intimate with bim, 
that the longer he considered this subject, the^ more 
uncertain he became. To these ijreat ideas, first 
conceived by himself, he added others, to which he 
Ttts too strongly attached, and which !e I him into a 
VOL. I. C kind 
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ftind 6f labyrinth; particulariy by divertbg 
•ttention from the examioatioii of that great que^ 
tion, whether, in those catastrophes of the ftrafi 
the reality of which he had so fully demonstratedSl 
the parts now highest had been elevated, or th( 
ieroest had subsided. With respect to myself, I wal 
forcibly impressed by bis great discoveries concerrf 
ing ge(^ogicaI phenomena, clearly recollecting 
objects which he described; and having follow^ 
the same course of observations in many oth^f 
mountains, I have every where met with evident 
proofs that these catastrophes of the strata must 
have been produced by the sinking down of the 
parts now lowest into caverm which originally existed 
beneath them. 

18. M. de Saussitre, having neglected to sed 
for such phenomena as might have determined 1 
opinion on the above question, did not attend ' 
one great object, namely, that of tiie niountaia 
themselves, the production of which, however, ^ 
implied in bis discovery. Although he had pa 
ceived, and so clearly proved, that the prim 
dial as well as the secondary strata were formed t 
the bottom of the sea in a situation nearly horizontA 
and that if we now find them broken and inclined, 
it is in consequence of a great catastrophe, be never- 
theless continued to apply to mountains tlie terml 
of primitive and secondary; while it is evident, 
from his own demonstrations, that our globe doe* 
not exhibit as primitive either mountain or hHt: 
nothing 
6 



Jling on it can properly be distinguished as 
n^hmrdial, (I exclude the word primitive ) except 
those strata which were formed antecedently to the 
existence of organized bodies; for, from the time 
that these bodies began to exist, especially in the 
nea, their exuvias were involved in the tirata subse- 
quently formed, which were consequently tlie se- 
condari/; and both these and the primordial were 
subjected to the effects of the catastrophes, where- 
by were prepared for our continents their present 
elevations and depressions; that is to say, mountains 
and hills, vatlies and plains. 



|119. At the first glance, it might seem merely an 
ror of expression to apply to mountains the terms 
jP^rnWiV/we and secondary, but the idea of movn- 
f thus distinguishable was actually present to 
! mind of M. de Saussure himself; and it was 
S idea which led him into the hypotheses tliat atter- 
■ds embarrassed him. Hence, in Hie first place, 
i Mas induced to attribute such great effects to 
bt he called the dibaclc, that is to say, the retreat 
ptbe sta from the strata formed on its bosom by 
mical precipitations : to the motion of the water 
\ that epoch he ascribes the e.tcircation of the 
Tallies, through which he supposes this current to 
have transported immense masses of stones belong- 
ing to the central chain of the Jlps beyond the 
precincts uf those mountains, and to have scattered 
them over the Jui'a ; whereas the catas^troplies, of 

Kich he has di-monstrated the existence and pointed 



so 

out the characters^ must evidently, according to hh 
own descriptions, have been the cause of the for- 
ination of all vallies ; as well the longitudinal^ be- 
tween the central chain and the ridges of eminences 
composed of strata rbing towards it, as the trans-; 
versalj which cross those ridges irregularly inter? 
sected by the catastrophes of their strata, and extend 
from the central chain to beyond the limits of the 
Alps. 

• » 

20. It was because M. de Saussure, not having 
observed a larger portion of the continent, did not, 
when he was on the Cramonty and even on Mont 
BlanCj extend , his intellectual view to a sufficient 
distance, that he was led to form such an idea of 
the dSbacle : he represented to -himself the abysses 
of which he speaks as having burst open directly 
around the ^Ips; while neither this chain, nor its 
immediate neighbourhood, presents any other proof 
of the formation of its strata within the bosom of 
the seay than is common to all the mountains^ hillsy 
and plainSy of every part of the continents. The 
point, therefore, to be determined, is not how cer- 
tain mountains^ of which the mass is seen to have 
been under the waters of the sea^ may have been 
left dry, but in what manner the continents them- 
selves, which evidently constituted the bed of the 
sea^ were abandoned by it, at the time of its retreat 
to cover a different portion of the earth. This great 
revolution was the last which took place on our 
globe ; the sea^ at its removal to its nezv bed, having 

left 



left on our continents the mountains already fonned 
by anterior catastrophes ; as I have proved in my 
late works. Thus at first no great curresits were 
formed, except superficially around the borders of 
our continents, whence the sea rushed down upon its 
new bed. In the parts of tiiese continents which now 
appear, the water merely subsided; and this was 
the case in the va/lies of the Alps ; its subsidence 
being attended with very littie horizontal motion, 
currejits were formed only when it had sunk so low 
as to leave the sides of the defiles uncovered. But, 
by that time, the central chain of the Alps was 
already considerafaiy above the level of the water; 
and thus there was no cause by which any masses 
of stooe could have been carried down from this 
chain, and transported beyond its precincts over that 
of the Jura. 






, In consequence of the error which M. de 
: thus associated from the beginning with 
his great discovery, this most important step in Geo- 
logy, whereby the catastrophes, which I had as yet 
discerned only in the secondary strata, are extended 
to the primordial, lias not produced such an effect 
with the generality of those who are engaged in the 
study of that science, as in itself it ought to have 
done. Long before I could be informed of this dis- 
covery, I had, in many countries, carefully ex- 
amined the mountains composed of secondary strata, 
with their vallies, and the circumjacent grounds; 

td 1 had been convinced that the only way in 
which 
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vvhicb the catastrophes of the strata could have been 
ejected was by the submletice of the parts at pre^ 
sent the lowest Tiiis subsidence, as it could not 
have taken place any otherwise than by means of 
caverns previously existing beneath the strata^ 
afforded me an explanation of tbe quantity of masses 
of stone dispersed over vast tracts of country con- 
sisting of plains and hilb of pure sand^ far remc^ie 
from all mountains in which are found any rocks of 
stone of the same kinds. Now. after 1 became sen- 
sible of the justness of M. de Saussure's conclufioni 
that no distinction was to be made between the pri* 
mordial and the secondary strata^ with respect either 
to the mode of \\x^\x Jormatiouy or to their origi** 
n^ situatioUy I had a much clearer comprehensicm of 
the plains and hiUsj as well as of the stones which 
are scattered over them: for since, in various, 
countries, we find, in these lower grounds, the same 
primordial strata as in mountains^ intermixed with 
strata of limestone and of sand-stone j it is evident 
tliat the caverns must have extended under all these 
spaces, and that the air pent up within thiem, by 
its violent compression in consequence of the descent 
of such immense masses of the fractured and broken 
strata, must have thrown out fragments of those 
masses in great abundance. That the above is an 
adequate explanation, and that the phenomenon 
itself will not admit of any other, has been shewn, by 
very exact descriptions, in my Travels lately pub- 
lished, along some ^parts of the coasts of the Baltic 
md of the North Sea; and this conclusion will ba 

con- 
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confirmed by tbe Travels of which, though they 
were ia date anterior to the otbers, I have deferred 
till now, for reasons formerly explained, to give an 
account. 

22. It was in 1 782 that I made this excursion 
into that part of the Jura which belongs to the 
couatries of Neufcltatcl and Valangvi, having in 
view the two objects stated above; namely, the 
situation of the blocks oi granite in these mountains, 
and the circuuistances which prove that their strata 
were not formed in tiie much inclined ot nearly ver- 
tical position wherein we at present find them. But 
JVI. de Sausaure having changed his opinion on the 
latter point, I shall only describe these strata, and at- 
tend more particularly to the situations of the blocks, 
that I may shew tlie utter impossibility of their 
having been transported to these mountains froai the 
Alps: my other remarks will be of a more general 
nature. I formed the plan of this journey at Paris, 
'e it was sugi^ested to me chiefly by the intimacy 
lich I bad contracted with M. Guyot, who was 
native of these mountains, and had observed them 
with an attentive eye: he had measured barometri- 
cally the Jieights of many places situated in them, 
above the level of the lake of Neufchatel; and he 
was desirous that many of their plienomena, which 
he had viewed with surprise liimseif, should become 
the object of my particular examination. When I 
had resolved on undertaking the journey, he gave 
a very exact map of the country, marking in it 
several 
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several of the roads which he wished me to follow, 
and furnifliing me with recommendations to those 
of his friends who lay in the way. Having the sa- 
tisfaction to find him again at Parts on my return, 
I shewed him the journal of my observations, that 
I might be sure of the correctness of all my descrip- 
tions ; and when I had communicated to him my 
remarks on the whole scenery of these mountains, 
especially the phenomena to which he had particu- 
larly directed my attention, he not only agreed to 
their exactness, but confirmed them by such ad' 
ditional facts as I had not had an opportunity of ob- 
serving. 1 had the misfortune to lose this most va- 
luable friend a few years afterwards, when he was 
deeply regretted, not only on account of his general 
knowledge, but of his many and distinguished virtues, 
by all who had known him as intimately as I ba4 
done. 
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Travels amongst the Mountains of Neufchatel 
and of Valanoin, which form a Part of the 
Chain of the Jura* 
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*23- Xt was about the end of April, 1782, when 
I set out from Paris ; but I did not begin any re- 
gular observations till 1 approadied the Jura by 
Franehe-Comtiy where, as this is the side of the 
chain which is farthest from the AlpSy M. de Saussure 
bad not supposed that any bhcks belonging to the 
fitrata of the latter mountains were to be found. 

May isty 1782 — I had already observed a great 
many blocks of primordial stones before I arrived at 
Omant; and as I ascended the mountain between 
that place and Pontarlier^ I saw the road gravelled 
with fragments of limestone^ mingled with others of 
gneiss, which had been broken from blocks taken 
lip out of the fields. Grange d'Alaine, the stage 
between Omant and Pontarlier, though at a high 
level, is situated in a vale, where I observed large 
blocks of gneiss. The whole Franche Comti is in- 
tersectQ^ with hills of lime-stone, the strata of 

which 
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which are of the same very distinct species that is 
found on the summits of the Jura : this circumstance 
was also remarked by M. de Saussure; and it sheWs, 
in concurrence with all the others which will be men- 
tioned in the sequel, that the mountains of the Jura 
are now eminences^ only because, on both sides erf 
this chain, the strata subsided into caverns in the 
greatest disorder. 

May Qd. The entrance of the Jura^ in the way 
towards the country of Neufchatd^ agrees in its geo- 
logical characters with many similar openings into 
the interior parts of the chain, along the same side 
pf it, as far ^,$ Grenoble; auch, for example, aa th^ 
pass which leads to the Grande Chartreuse. la ap- 
proaching this chain, it was oatural to expect to 
find an ascent by some road traced up the slope ; 
but, on arriving at its foot, I discovered a ciefti 
affording entrance into a large interior space, which 
forms a kind of amphitheatre encompassed by moun- 
tains, and from the bottom of which rises a larg^ 
rock, whereon is built the Castle of J^ux: {Jou^ is 
a Celtic ward signifying forest.) It is impossible 
not to perceive that this space liae> been produced by 
a great partial subside?ice of the strata; for the 
mountains which encircle it, and of which the sum^ 
mits have many intersections, present towai'ds it 
abru{A sides, whence project many rocks ; and thes^ 
rock$ exhibit their strata in various situations, with 

different inclinations in the different masses, in some 

of 
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of wbieh they have even their HC/ion at die top ;• 
the rock* especially whereon the Castle stands, is- 
evidently seen to be a mass left at a higher level than 
the rest, when the whole sunk into the cavern be- 
neath; for the strata of this rock are very nearly 
verticaL 

24. Phenomena of this kind in mountains, com- 
posed of such strata as contain marine bodies^ are 
certain guides in the determination of tlie nature of 
the catastrophes to which is to be ascribed the ex- 
istence of mountains above the level of rallies and 
oi plains: for as na doubt can arise with respect to 
the situation of such strata at the time of their for- 
mation, their present position affords us a kind of 
description of the catastrophes which they have un^ 
dergooe ; and when the same characters are found in 
the mountains composed of primordial strata^ (as I 
shall shew to be the case in some of my subsequent 
travels,) it will evidently result that the latter must 
likewise have been subjected to the same catas- 
trophes. But before I continue my description of 
the interesting spot of which I have begun to speak, 
I must remind my readers of the meaning of a word 
that 1 have used in the volumes already published of 
my Travels; because in these also I shall have 
frequent occasion to employ it. 

25. The terms valley and vale are understood in 
general to imply intervals dividing neighbouring emi- 
nences 



nences from each other; but there are some inter- 
vals of a paiticiilar form, which, in the Jura and 
the Alps, and like\r;se in chains of hills in Ei/^land, 
are distinguished by the name of conibes, a word of 
Celtic origin ; and as this distinction is very im- 
portant, and even necessary, I have adopted it in my 
descriptions of similar grounds in all countries. 
ValUcs antl vales are intervals of considerable length, 
which cither lie between ridges of eminences, or 
intersect them ; in these flow rivers, or smaller per- 
manent streams, formed by the assemblage of the 
waters of all the springs belonging to a tract of 
country more or less extensive, and serving, at Uft' 
same time, as channels for the rain-waters whin 
fall within that space. It is by the iiermanence t 
the */rcfl?ns ilowing in these beds that superficial oH 
servers have been led to suppose the waters to havf 
excavated their own channels. But in combes this \ 
lusiun ceases ; for although, in some part of their exteiil 
these latter intervals are sometimes exactly similad 
to the former, exhibiting the same depth, the sai 
abrupt sides, and thesame projecting rocks, yet no rivi_ 
either passes through them, or ever can have passetf;" 
for they terminate on the heights ; no waters there- 
fore flow in them, except those which ooze out ou 
their sides from the intervals of the broken strata, 
and those of the rains immediately falling in them. 
Now the road leading from the interior amphitheatre 
above described, to the top of the mountain, passes 
«p a combe, in the sides of which will be seen alt 

the 
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the characters common in ttiose of vallie^, thouglv 
its formation cannot possibly be ascribed to the action 
o(^ any stream* 

Q6. In ti)e upper part of the sides of this combe, 
whicli, for a considerable way, are very high, appear 
the sections of strata in great disorder; and heie 
I observed one of the chronometers ' so frequent 
among mountains* These sides, originally abrupt 
to a great height, crumble down from the different 
actions of the air, ai^d especially from frosts when 
their crevices are filled with water : their fallen ma- 
terials accumulate against them, and rise in the form 
of a talus, or slope, on the surface of which vege« 
tadon cannot establish itself in the parts where fresh 
materials are continuing to fall in great abundance ; 
in other parts, these slopes are covei^ed with plants | 
trees grow on them wherever the masses Avhich com- 
pose them are of a large iize ; the rest of their sur- 
face produces merely grass. JBut when I ascended 
this combe, I found that in many parts its sides were 
overspread with vegetation only at the bottom, 04' a 
little way up; the plants springing up on them 
being buried by the rubbish which still fell from 
above. Would not this operation be terminated 
every where, as it actually is in many places, if 
our continents had existed from a very remote 
antiquity ? 

S7. In this combe is the village called Les Fer^ 
ritres de Joux\ which according to M. Guyot's baro- 
metrical 
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metrical measurements, lies 1440 FVench feet above 
the level of the Lake of Neufchatel, the latter, ac- 
cording to my own measurement, being 1300 feet 
higher than the Mediterranean : in speaking of the 
heights of places in these mountains, I shall not 
think it necessary to repeat either this last elevation, 
or the kind of feet by which I reckon. This is the 
side of the Jura that is farthest from the chain of 
the Alps; and the road to the Val de Trovers, on 
the opposite side fronting that chain, lies 'across a 
ridge of eminences, which forms the line of 6Wh 
sion of the waters of the Jura, throughout the whole 
length of these mountains : all the streams descend- 
ing the western slopes proceed in a southerly di- 
rection to the Mediterranean, uniting their course 
with that of the Rhone; this is likewise the case 
with such of those on the eastern side as enter the 
Lake of Geneva; the rest of the streams on the latter 
side, and especially on this part of it, enter the Lake 
of Neufchately whence they flow, with the Rhine, 
to the North Sea. Not far from the point where I 
crossed this chain is Mont Chasseron, the highest of 
its epiinences, 3560 feet above the Lake of Neuf 
chatel; and a narrow cleft through which I passed 
at the top of the combe is 2330 feet above that lake, 
and consequently 890 feet higher than Les Ver» 
rikres de Joux. Here then we find, on the side next 
the Alps, a strong barrier, the nature of which 
will presently appear ; yet I observed a great num- 
ber of very large granitic blocks in the village, and 
Bome way above it. - 

28. When 
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28. When I had passed through the narrow deft 
by which I crossed this ridge of mountiiins after as- 
cending the combe, a very striking scene presented 
itself to my view : I here found myself on the brow 
of a precipice, at the bottom of which I beheld the 
village of St. Sulp't, situated in the highest part of 
the Vat de Trovers, hut only at the elevation of 
11 50 feet; consequently IIRO feet below the cleft 
irom which I looked down upon it. The immediate 
descent of this precipice being impracticable, a road 
has been cut along a promontory dividing the upper 
part of the Fal de Travers into two branciics. This 
is anotlier interior amphitheatre, which cannot pos- 
sibly have been produced any otlierwise than by a 
greater subsidence of the strata; it is on alt sides 
encoropaased by their abrupt sections, wherein iheir 
positioDs bear witness to that catastrophe: on the 
side of the promontory along which the road down 
to it has been made, they are seen to hicline more 
and more, till at last they become nearly vertical ; and 
in front of the extremity of this promontory rises 
an insulated mount, similiir to that on which stands 
the Chateau de Jotu; as well in its form, aa in the 

iition of its strata. 



59- It was ill this last mentioned ampliitheatre 
that I remarked the first phenomenon of the waters; 
whence it appears that the catastrophes of the strata 
have produced the same effects within the tmuntains, 
as may be observed externally. The Jieuse, a small 
MHVtr which flows in the / '«/ de Travers, issues from 
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fbe foot of the rocks bordering this space, in a place 
where the strata are almost vertical; and is, ev^ 
at its origin, of a sufficient size to turn some wheels* 
It will be seen in the sequel that this river receives 
no increase except from brooks of a similar nature^ 
which burst forth pn both sides all along this vo/fey ; 
and in my various excursions among these mouO'* 
tains will also, appear what remarkable phenomena 
are connected with the waters which flow within 
them, and afterwards issue forth in the vallies. 

30. I had been advised by M. Ouyot to chuse 
Couvetj a village in the Val de TraverSj as' the first 
central point of my observations in these mountains } 
and he had recommended me there to his friend 
Captain St£IN£R, from whom I received all the di* 
rections and assistance for which I had occasion^ 
I spent three days at Couvet without being able to 
undertake any long excursion, because it rained or ' 
snowed almost without intermission ; and even on the 
6th of Mai/f when I at last determined to take ad* 
vantage of an interval between the showers, they 
did not allow me time to go very far. 

31. In that part of the Val de Travers where its 
slope is pretty regular, are situated, down the course 
of the Reusej the villages of St. Sulpiy Fkururf 
BoveressCj Mortier-Travers^ Couvet ^ and Ti^avers: 
it is bordered by hills composed pf strata of lime-' 
stonCy forming a kind of terraces^ with some inter- 
ruptions and projections, along the foot of the highest 

ridge 



ridge of the mountaim which they conceal from the 
view of the traveller on the side of the valley where 
he happens to pass. In these lower eminencca, there 
is, near Couvet, a great intersection, by whicli I 
this day ascended. As I proceeded, I found the 
left side of this intersection, within a certain extent, 
to be cut down abruptly ; the opposite side present- 
ing only a slope consisting of calcareous fragnients, 
intermixed from top to bottom, and across its whole 
bi-eadth, with blocks and smaller fragments o( gramie, 
gneiss, quartz, and several other kinds oi primordial 
stones. This is a very remarkable phenomenon, 
which I shall frequently have occasion to point out. 
It is notj on the slopes of rubbish, under rocks, that 
'primordial stones are found ; it is only among the 
fragments of Ume-stone, which, at the birth of the 
continent, already existed ou its surface, even at a 
distance from any higher rocks, and which conse- 
quently can only be considered as one of the effects 
of the catastrophe whereby the vallies' were pro- 
lil&ced. 



k-May itk. I had again, on the 7th, been confined 
liin doors by the rain ; but this day I crossed the 
ue at Couvet, intending to examine the nearest 
t of the inountains on its right bunk ; and my first 
jervaiion nill aft'ord an example of the case which 
have just mentioned. I began by ascending a 
filope leading up to soine low cultivated hills; and 
oa this slope I found fragments of lime-stone mixed 
with others of prwmrdiat kind. Beyond the ciilti- 
VOI-. I. U vated 
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;vated part I came to wocxlsy growing on a talus of 
the ri/66i^/e tailing, down from rocks. abqye. . I fol- 
lovved the lower border of these woods, .e;&pecting to 
find some path ; but there was only a very steep, onie, 
by whichi when the trees are felled^ they are brought 
down in winter on the snow. By this steep path, 
howeveri I ascended to the foot of the rocks, where 
I found nothing but their own rubbish, unmixed 
with any primordial stones. ^ I. had mi^ch difficult 
in climbing up the roclks themselves^ .fibove which t 
catne to a large space, partly cultivated, ai^d partly co- 
vered with grass, extending tow.ai^ds summits cloathed 
with wood. In clearing tliis groupd fo^r JjHage,. . the 
stones taken out of the fields had been laid up in 
heaps, where I again observed the same mixture of 
fragments of ppimrdial stones and. Ume-stone ; but 
this lime-stone was not similar (o that of the rock$ ; 
it was harder, and had a. finer crram. ' I found in it 
some impressions of forrma Amrnonisj apd one ec/ti* 
nite. No cause, which has been in action since 
the continent has existed, can produce such a mix- 
ture of fragments on the sunmiic of a mountain. 

I * ■ ■ ' * 

32. Proceeding along, this summit towarjis th({ 
part immediately above Moiier-Travers, I came to 

a farm called Pierrenoud. with which' manv ]*ecol« 

, •.■.■•'■•. 

lections were associated Jn my mind; I .had been 
there about fifteen years before with J. J. Rousseau, 
who at that time was living at Motier-Travers ; 
Madame Bois di; la Tour, to whom. this iarm be- 
longed, had fitted up for him in it a small apartment, 

whero 



ivhere he spent part of the summer in botatiicat- pur- 
suits ; and I was then already engaged in observing 
all this part of tlie mountains, from the Vat de Tra- 
vers, to the opposite extremity of the Lake of Neuf- 
ckatel, which lies at their foot. 

33. The projection, or terrace, wliich borders 
this part of the mountain above Motier-Travers, 
is very remarkable : it is so high, that, from a very 
small distance, it might be taken for the mountain 
itself, to which, however, it is united only at one 
of its extremities, being separated thence, except at 
that point, by a wide fracture ; and in this interval, 
forming a small comhe, the road has been made 
which leads up from the valley to the mountain. 
In the upper part of the mountain appear also visi- 
ble marks of the catastrophe whereby the valley was 
produced; for, as I descended from Pierrenoi/tl to- 
wards this combe, I came to another intersection of 
the strata; forming a kind of small vale covered 
^ripitti grass ; in which the waters of the springs above 
m^e collected, and led to fall in a cascade from the 
abrupt brow of the mountain, near the upper part 
of the combe. 



34. When I had reached this point in my descent, 
I saw on tlie slopes, on both sides of the combe, a 
great many blocks of granite; my attention, in par- 
ticular, was engaged by three of these which lay on 
the higher part of the slope of the hill forming the 
D 2 detached 
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detached terrace. I went down to the bottom of 
the combe, and thence ascended to the spot where 
these blocks lay; one of them was from 18 to 20 fee^ 
and tlic others seven or eight feet, in their greatest 
Iraigth, in wliich direction they were lying: other- 
wise, the slope being so rapid, they must have rolled 
down to the bottom : they were buried in rubbish, to 
tlie depth of two or three leet, as far as I could 
judge, the rubbish being covered with grass. My 
jervant, who accompanied me in liiese excursions, 
and who, beholding objects of this nature for the 
first time, must have been incapable of feelinsj surprize, 
if every tliini; around him had nut now excited it, 
expressed great astonisiimeut at seeing tliose uoasscs 
ia such a situation. J lis attention was ^rst attracted 
by the brilliancy of tlieir crystals in the lionshinQ; 
and having remarked that the rocks of tlie moun- 
tain exhibited nothing similar to this, he asked roe 
whence these atones came? I told him that I did 
[lot wonder at his question, since men much better 
informed than he was had been puzzled by sudi 
stones. He remained silent for a few moments, 
looking sometimes up to the top of the mountain 
to consider again the rocks, and sometimes downl 
the combe, of which, from the point where v 
standing, we could not perceive the opening ; i 
he then suddenly exclaimed, " Sir, they must i 
" tainly have come out of the inside of the mutM 
'' tain by this deep hole;" (meaning the CQmb\ 
•' for Uiey cannot have fallen from the sky." I.« 



not believe that any person, on Tiaiting tliis spot;^ 
jad considering all the circumstances, could form K 
erent judgment. u ' 

iS5. I went tip to the summit of the iill), and found 
wvered with grass, above which, here and there, 
e sections of the sti^ita, dipping towards the combe, 
and consequently towards the body of the mountain: 
the surface was every where scattered with fragments 
oi primordial stones ditfering in size ; on the opposite 
slupe above Molicr-Travers, I saw a great b/ock, to 
which I went down, and found it equal in bulk to 
the largest of those described above ; nor was its po- 
sition less remarkable, as will presently appear. I 
peiceived tliat this slope terminated suddenly in a 
more rapid declivity ; and having descended to that 
point, 1 found myself on the brow of a naked precl* 
pice, studded with rocks, and not appearing to ex- 
tend so low as to the bottom of the valley: I then 
w alked round the summit till I came again to tlie 
^■bn^f ,* and having descended by it into the valley, 
^Hluw, as I went farther from the mountain, that th^ 
^Tawer part of the precipice was covered with » large 
talus of its own rubbish. I then re-ascended the 
combe, in order more particularly to examine the 
^^Vint of connexion between the hill and the moun- 
^Hbi, where I found new marks of a catastrophe. 
^^tt insulated mount, on which are the ruins of an 
ancient castle, has licrc been detached from the ter- 
race by a subsidence ; and I descended towards it, 
Kt I might observe it more nearly : the planes of 
strata arc turned liliewise towards the mountain • 
and 
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and on the side nest the terrace, they are seen, in 
their lateral section, not to differ more than 25° or 
30' from the verticai. These strata also, in their 
descent from the level at which those of the mounr 
tain remain, have all undergone various fractures 
so that, io different masses, they dip in 
rections ; some masses have even been thrown i| 
such a manner, as that their summits lean agaii 
each other ; and the vacancies left between thi 
below are filled with rubbish. 



3fi. This external disorder of the strata is accoi 
panied with equal disorder in the interior part oft 
mountain ; and the latter leads to a determination 
the true cause of the former ; for none of the cai 
imagined for this purpose could have acted withS 
the mountain. Near the mscflrfe already mentionw 
a small stream, called tlie Bie(i, gushes out from tli 
foot of the I'ocks ; and at Mot ier-Tr avers it joins tl 
Reuse, before described as issuing forth in a simili 
manner near St. Sulpi. I remember that, above th 
place, Rousseau had pointed out to nie the entrant 
oi a. cavern, the inside of which I was desirous l 
see. With this view, in my return from the moui 
tain, I went to call on M. PeiTin, the clergyman i 
Motier-Travers, to whom my friend Guyot hi 
given me a letter of recommendation ; this t^entl 
man expressing great readiness to oblige me, I coi 
suited him with respect to my visit to the cavi 
whither he offered to accompany me the next dai 
and having arranged our plan, I took my leave,' 
liim, and returned to Couvet. 

37. Ii 
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37. In the way, I pasEcd several large blocks m 
granite ; and some persens who were going by, and 
saw me observing them, informed me that a great 
nlimber had been removed for the purpose of making 
mill-stones. This part of the valley has very little 
slope; and the waters, which have levelled it during 
floods, have deposited so much sand between the 
large stones, that tew now appear in the meadows 
covering its bottom; but the Reuse has not suftered 
any of this sand to remain in the usual channel of 
its stream, on which blocks of granite, and otiier 
stones of the same class, lie in such great abundance, 
that I could have fancied myself in the Alps ; nor 
can tliese blocks be liable to impulsion by the stream, 
for they are covered with moss. 

^^May 9lh. I went from Couvet to JlJotier-Tr avers, 
where M. Perrin had been so good as to make every 
preparation for our visit to the cavern : the guide 
usually employed was gone before, in order to lay 
planks over a pool of water, which is formed, when- 
ever the springs are full, a little within the entrance; 
he was also to place a ladder for our ascent thither, 
and to prepare lights : I have already said that this 
cntraoce is near a cascade formed by the superficial 
springs of the mountain, which precipitate themselves 
from the top of an abrupt section of the rocks. 

IS8. From the appearance of die spot, it is not at 

i surprizing that a cavern should be found here ; 

! broken */n(/a have fallen in large masses, one 

over 



41. The progress of the fofiin in this cavern is 
also a remarkable example of one of the chronometers 
which I mentioned in my Lellres sur VHistoirc de 
la Ttrre et dc CHmme, though there I described it 
only on the exterior parts, of mountains ; particularly 
the calcareous eminences of the Alps, and others in 
their neighbourhood, such as Mont Salh)e. At the 
origin of the continent, several brooks fell in cascades 
down the abrupt sides of those eminences, along 
which they deposited tii/'us ; and this tofus. having 
accumulated, now forms long promontories advanc- 
ing either into the plains, or across the vallies. It 
being there a point of interest to prevent the extra- 
vasation of the water which follows these promonto- 
ries, and is continually enlarging them, canals have 
been cut along their summits; but if these 
are not cleaved out from time to time, the tofus 
them up. It has been necessary also, in order to 
keep open the great roads through the vallies, lo cut 
off the ends of some of these promontories, from 
which, where this- has been done, the water 
falls in a cascade ; but the io/'us soon accumiih 
again, and rises up on the road, if crossed by 
■stream ; so that it frequently requires to be cut away, 
Now this is precisely the same chronometer which I 
have just described in the above cavern ; and in 
course of these travels I shall give similar instatti 
in other caverns, wherein are formeti harder stai0fi 
tites, which also tend to obstruct passages formerly 
open. This is a circumstance that will be trans- 
mitted by successive generations to each other, like 

thi 
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the accumulation of ice in the high vallies of the 
Alps, by which likewise passages frequented within 
kuuwn times have been obstructed. 

Afa^ lOih. There being still a continuance of 
rains and snow- storms with a very cold east wind, 
I could" not yet undertake any long excursions, but 
could only take advantage of tbe intervals which 
appeared most favourable, not venturing to too great 
a distance from places where I might take shelter, 
if I tbund occasion for it. My plan to-day wa» 
to ascend to the upper part of the terrace command- 
ing Couvfi, and to follow it till I should arrive im- 
meLliatcly above the village of Truvcrs^ which is 
situated lower in tbe valley, and to which I meant 
to descend, in order to cross the Reuse in that parti 
and return along its right bank to Couvet. 

43. At first setting out, I ascended by the inter- 
section which I described $ SI, to the border of the 
woods covering tlie highest part of the mountain ; 
and following tliis line, I saw a quantity of blocks 
of primordial stones of various s|jecies, rising above 
the turf which covered the soil. I descried at a dis- 
tance a large space without any grass on it the whole 
May from the valley up to the edge of tlie woods. 
I was surprized at lliis, because J did not see any 
rock above, tlie rubbish of which could still fall to 
impede the progress of vegetation. I went therefore 
towards this part of the slope, and found that it 

Ima& entirely covered with a mixture of calcareous and 
^ p/ inwrdial 
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priomrdial stones. It was evidently impossible thai 
this cuuld be a talus formed by the descent of fresh 
rubbisii ; but as, with much dillicuity, I walked up 
it, I discovered the cause of what had thus embar' 
rassed ine. The slope is here formed by a large mass, 
which those composing the terrace stopped in its 
descent towards the point of the great suhsidena 
whence the valley resulted, and which presents on 
this side the plaue of its strata very much in- 
elined ; and the difficulty of my ascent was occ* 
sioned by the loose stones scattered on this slope, 
which rolled under my feet at every step. For thic 
reason, there is here no soil for vegetation; siicb 
minute fiagments as are detached from the exterior 
stratum are washed down from it by the rains j and 
the heat produced by the sun in summer, when k 
strikes oh these stones, burns up the few plants 
springing from the seeds which have happened to 
settle here. 

43. I was obliged to go up into the woods, in 
order to cross a promontory which advances froB 
the mountaia as far as the brow of the terraces, 
and behind which I was to descend towards Trarec* 
I found the soil of these woods intersected whb 
projecting ledges of strata, having the same direc- 
tion and the same degree of inclination as tliose Of 
the uncovered mass just described ; so that the 
terrace below the latter very evidently appears to 
be a maas similar to that which forms the promon- 
tory, though it has sliddcn do\m to a lower level, 

from 



trom not meeting so soon with a support beneath^ 
Among the firs mi tlie promontory, and on the upper 
slpps of the mountain, I observed some beeches," 
the roots of which had insinuated themselves b^ 
tween these strata, all much shattered, and nearly 
vertical. In these woods, there are great numbers 
of large Hocks oi granite; and having advanced lothe 
extremity of the promontory, 1 there saw, on the brow 
of a very rapid slope, a block nearly 20 feet long 
and 10 or 12 broad, rising seven or eight feet above 
the soil in which it was buried. At this point, the 
slopra of die promontory are very rapid on both 
sides, and likewise in trout. 

44. It could certainly have been only from very 
erroneous reports, that M. de Sauasure was led to 
assert, as has been seen above, that there were no 
granitic blocks in the counly of Nmf'chatd ; for had 
be seen such masses as these in the positions whicb 
I have just described, he could never have conceived 
the idea that they had been transported hither from 
the centre of the Alps, but, considering the rtiinous 
aspect of these mountains around the low spaces, 
here so frequent, he would have paid more atten- 
tion to tlie explanation which I had given of these 
ptienomena before he published his 2d Volume ; and 
Ite would hiive comprehended that, durinii the de- 
scent of enormous masses of the whole crust of the 
strata, including those of granite and other sub- 
stances of the same class, into caierm, already 
tilled with expansible fluids, it vcould have beea 

more 
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more easy for these fluids, when thus violentiy ooo* 
pressed, to have thrown out fragments detached bj 
the collision of the masses, than to have raised up 
tiiei central chain of the -Aips, as supposed in his hy- 
poth^isL 

45. While, from the extremity of thid promoo- 
tory^ I was observing the neighbourmg objects, the 
air became dark, and threatened a heavy rain* In 
order to descend from hence to Trcpoers^ I was 
i)bhged to go' back towards the mountain, and to 
make a circuit round many of its intersections ; so 
that the rain overtook me in the way. Oh reaching 
TraverSy I hastened to take shelter at the house of 
M. G ALLOT, the clergyman of the place, to whom 
I had been recommended by M. Guyot, and by whom 
I was most cordially received, as the friend of one who 
Ivas his own friend : he offered to be my guide iQ 
two very interesting excursions^ whenever the weather 
should permit ; and this very day, when the rain was 
over, he was so good as to accompany me on my 
return to Cometh along the right bank of tte 
jReme. 

46. This part, likewise, of the VaJ de Trwoers 
bears the impression of the catastrophes by whicb 
it has been formed. After having crossed the ReuH 
at this village, we ascended very gradually throu^ 
arable lands. to the foot of the mountain, here also 
skirted by an irregular terracCy which cannot be culr 
tivated, bteause it is every where intersected with 

points 
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points of the dipping calcareous strata^ intermixed 
with blocks^ both of the strata lUeniscly^s, and ,of 
primordial stones ; so that its only product is th^ 
grass which springs up in the intervals of thefite 
masses. The foot of the mountains is covered with 
woods growing on slopes composed of the rubbish 
of the rocks above : no primordial stQnes are here 
to be seen, "^as those which happened to lie on tlus 
part of tlxe terrace have been covered with fresh 
rubbish. Hence I descended to Couvet. 

May 11 th and 12/ A. . On both these days it 
rained, and I was therefore obliged to defer carry- 
ing into .execution the plans which I had arranged 

with M. Gallot: however, as it was fair on the after- 

< ^ 

jnooQ of the 1 1th, I determined again to ascend the 
course oi the Retise J and I accordingly set out ftlong the 
foot of the mountains on its left bank, where I liker 
wise found abundance of granitic bloclcs. In conser 
quenc^ of the late rains, a part of the bottom of 
the vjalley was under water ; but, as is the case i^ 
all injiabited spots which are subject to inundations, 
care had been taken to secure a path for foot-pas- 
sengers from village to village. I wished to go first 
to Motier-Tr avers, on the ridit bank of the Reuse 
at some distance from the foot of the mountains; 
and along the whole way I found bridges of planks 
with large masses . of granite laid between them. 
The water, though produced by a flood, was limpid, 
as no part of it descended in torrents ; there were 
spots on the surface in which it disappeared, as I 

shaU 
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shall explain in the sequel : floods, therefore, i 
here occasioned by the oveiiioH ing of lakes in t 
interna! parts of the mountains, wherein are depo- 
sited all the earthy particles, and whence issue many 
small streams, like tiie Rciixe, which, flowing after- 
wards over the grass covering thp bottom of t 
vallev, do not become turbid, unless, in consequei 
of the abundance and long continuance of the raiiis, 
the water enters some of tiie exterior fissures of the 
mountains. Having crossed the river to Alotier- 
Trailers, I called there on M. Perrin, and likewise 
on Professor Montmollin, whom I had seen in my 
first journey into this country. Hence I went up 
tlie right bank of the Reuse, as far as the village of 
Fletiriei', finding all the way as many primordial 
sfo/tes, as if I had been in one of the vallies of the 
higher Alps. 1 again crossed the Reuse by the Ponl 
des Roches, in order to ascend to its source in that 
singular cavity of the mountain where the village of 
St. Stttpi is situated ; its stream was now swelled to 
a much larger size than when I had seen it in my 
descent from the defile of the mountain, and it con- 
sequently issued from a greater number of fissuresi 
bat it still was perfectly limpid. It is impossible "tf 
view the raountaius surrounding this spot witt 
astonishment, and without a conviction arising frd 
the appearance of iheiT strata, which dip in ev< 
direction under a soil composed of rubbish, 
their present elevation is the consequence of tht 
having been supported by the borders of aninterf 
caviern, into which sunk the whole of '.he mass ptti 
' ' ' ducia 
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(tucing this valley by its subsidence. Near the en- 
trance of the space IhuB aiclosed, I saw in the 
mountain a Eiiialler cavity, whence issued another 
limpid stream; and on going up to it, I found that 
tliere was, in this place, a large vacancy in the 
mass of tlie vertical strata, which being much frac- 
tured, a slope of rubbish had been formed at their 
foot; the stream issues from a crevice partly covered 
n'ith these loose materials, through which it finds a 
passe^ ; but the masses of primordial stones, here 
lying on the bottom of the valley, are not yet com- 
pletely buried under the rubbish, for I saw t!ie sum-* 
mits of some of them appearing above it; and as I 
returned from hence to Coiivei, by Bovercssc, I ayjiiiu 
found very large bloch of the same stones along the 
foot of the mountains. 

Jl/ay 1 3ik. I went to Trovers, in order to call, 
on jVL Gallot, and proceed with him on the first 
of our projected excursions, la which we were to. 
observe a remarkable spot near the lower part of the 
Val de Trovers, distinguisbed in my map by the 
name of Cul da Van, but commonly called Citux 
du Vsiit ; because, as it is seen from a great ois*. 
tance, the phenomena of the clouds observLd here 
are considered as affording prognostics of the 
weather. This is a vast recess in the liarui of an' 
amphitheatre, cut dowa from the top nearly to the 
l>ottom of the mountain on the ri^ht bank ot the 
Reuse; and that I may not interrupt my descripuoa 
of the geological objects belonging to this remark- 
voL. I. E ftble 
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able spot; t shall first relate the meteorologibii 
phenomena which I observed here this momkig, 
and to which I referred in my /dies sur la MtPtore* 
iogiCj published four years after my preioat 
journey. 

45. a. On viewing this recess from the mduntain of 
Za ClussettCj which is opposite to it, and of which 
I shatl speak hereafter, the bottom of the ampbi' 
theatre appeared like a brewer^ copper of imntensa 
5ize, whence rose, in clouds, a condensed vapour, 
that filled the whole space, and rolling arouxid'it^ 
was afterwards carried up the valley by a light "(rml, 
and dispersed at a little distance in the serene air. 
Thia phenomenon farted but for a certainr tim^ 
after which the amphitheatre 'remamed free- fiponif 
vapour. The different appearances and the dura* 
tion of the vapour, when formed in this spot,^ serve 
as indications of the weather throughout* kH tbef 
neighbouring country as far bs NeufchaUh- I noir 
proceed ta my geological observations. ^ ■'* - 

45. a. I set out from Truccers at seven-, o'cfed 
in the morning of this day "ttith M. 'Gallop M;^ 
ScHULTESs who was likewise & clergjrmair, and Ae 
Assessor Boiteux; and as we d^certded the course' 
of the Reuse J we found a complete chinge in ti«f 
appearance of die tw/fey, which heil3 contracts it* 
self, and forms a succession of winding defitei' 
while the river, flowing at the bottoiwi; iias Jseaitely 
ahy repose amid thet block} that otetr<iet its ittndt 

HncHa^ 



ihclraed aad tortuous channel. Oii our i^rst dc- 

* 

parture from Travers^ the way appeared entirely 
closed by a largQ profnantory m fronts called ka 
OeUUmSf whkh advances ftom the mountain on the 
Fight banky iu!id io whicb^ as wl;ll as in the body o£ 
the Hioontadn itself, the iftrata shew tlieir sectionf 
above^ and descend towardf) an open space oh ther 
left bank No passage (fan here be perceived'; and 
k is only at the ejttremity of dais^ promontory that 
the Reujf^j by turning round it, finds a* very narrow 
one. Whefrever the slepe» composed of the rubbkh 
oi fke lAountam extendi down to the bed of the 
i^irery k lis on that b^d only that any primordial 
stones wet aeen; but in. parts where the ^dpes, noti 
exteifding so iar^ l^ve on tli^ banks of the streatv^ 
any spiice which fbrims a' terrace^ the blacks of pri-- 
fhordial si9ms are found among others of iitne^ 

StOMi, 

4f . Aftei^ ^^ had passed les Oeilions^ we again 
saw the pajssage' apparently closed before us^ by 
another great promontory advaiicing from the left 
bank ; this is^ the mountain oalled la Clussttte^ and 
it is followed by the streato, which here flows to th^ 
right III' the space above i4? is the village of Noi^ 
rafguSy s& named frorti a small river issuing froo^, 
a neigbbourii^ rock, like , the Reuse itself near St. 
JSMpi. The water of this little slrea^n was per- 
fectly limpid; I shall oftention hereafter for what 
feasoji it beiars a nanle whicti signifies black •abater :■ 
in- thtpai^is of the oocmtry it is called NereaigM* 

t 2 48. As 



48. As we went round the fool of la CiMsettej 
we saw on its talus large blocks of lime^toite de- 
taclied fix)m the rocks above, but none of primor- 
dial stones; while in the parts to. which no slopes 
of Uiis nature extended, we observed blocks of the 
latter kinds, and especially of granite, in^ great a- 
bundance; their mean distance from each other ap- 
peared to me not to exceed 10 or 19 yai^ds. This 
19 a spot which M. de Saussure himself must have 
judged to'be inaccessible to any stream arriving from 
the Alps; for agcunst such a stream, the passa^ 
must have been closed by the mountain of la Ctu- 
setle ; and tlie channel which the Reuse has fodnd 
here is but a very narrow one. This is, however, 
the on^' part where there has been any possibility 
of opening a communication between the Val de 
Trwoers and the lower grounds ; but the road, which 
is made here has required prodigious labour; it is 
kept up at a great expense, and is really one of the 
curiosities of the countiy. In order to carry this 
road" round the very steep extremity of the moun- 
tain, it has been necessary, the whole way, to ex- 
cavate the rocks, which form over it a kind of roof. 
But the greatest difficulty has been to construct a 
parapet for tlie security of passengers, on the side 
descending in a precipice; Here also, the rocks, 
much shattered, have been excavated for the foun- 
dation of a wall ; and the expense of keeping up the 
road is occasioned as well by the giving way of this 
wall in many places after rains, frosts, and the 
mdting of the snows, as by the large masses which, 
* at 
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at those periods, fall from aibove, and either beat down- 
some part of the parapet, or obstruct the way. We 
passed along this road, though in a direction opposite 
to our own course, to which we afterwards returned 
by a foot*path formed along a higher part of the moun- 
tain, and serving as a communication between several 
villages; this path also frequently crumbles down, 
but is repaired at little expense. It was hence that 
I observed, the phenomenon sH the mist in the 
Creux du Venty as we were returning towards 
Noiraigue* 

49. At this place we passed over a bridge which 
brought us to the extremity of a promontory ad- 
vancing from the mountains of the right b&nk, and 
forming a part of the curve of the Creux du Vent. 
I had never any where seen the phenomenon of the 
blocks of granite more striking than at a certain 
height on this promontory : when viewed from a 
distance, their size and their abundance gives them 
the appearance of one of the hamlets common among 
mountains ; and they lie so near each other^ that the 
intervals between them are only naiTOw passages co- 
vered with grass. The first of these blocks which 
vs^ approached was at least 25 feet in length, send 
from 10 to 15 in breadth and height, not reckoning 
the part buried in the ground ; the others mea- 
sored from 10 to 15 feet in every direction. In the 
sequel of these volumes, I shall describe granitic 
chains, in which will be found similar assemblages of 
blocks of gi^amtCf no less really extraneous to the 

neighbour- 
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neighbotiring stmta^ \hw are the aV<dye to these ca^ 
(dareous mountains. 

• 50. The Cj^euJp du Veni lies behind this promon* 
tory, which, as I have already said, constitutes a 
part of its border, forming a semi-circle about three 
quarters of a league in dijimeter in the upper part; 
but the sti^ata are in very different situations in this 
semi-circle ; in the part which meets the body of the 
mountain, and which 1 judged to be about 500 fec^ 
above the bottom of the cavity, th^i lines oi the 
strata are nearly horizontaly as is seen in the abrupt 
side remaining naked, at the foot of which the 
rubbish crumbling down from it has formed a slop^ 
in some places rising half way up to the top, and 
evidently still increasing, for it is bare above, ill 
consequence of frequent falls of new inaterials. 
But in the other part of the border formed by the 
promontory, the strata are nearly vertical, and pre- 
sent their planes towards the cavity, their very rapid 
slope being covered with firs, growing in the rubbish 
which extends even over the summit : the particular 
point of this great change jn the situation of the 
strata cannot be distinguished; and it is only in 
some spots where the rubbish has not been retained 
on the slope, that their planes appear. After 
o1)serving the state of the rocks which on all sides 
encompass this cavity, together with the mountain 
of la Ciussette^ and a vast hollow in an adjoining 
mountain, of which I shall have occasion to speak, 
and after examining the bottom of this whole space, 

it 
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it is impossible to avoid perceiving that a great 
subsidence, has here taken place ; not merely, haw- 
ever, ill the cavity, this beidg only t!ie point of the 
greatest depth, the very strata which now form the 
surroundingtiiLIs having themselves subsided; and that 
the explosion accompanying this subsidence has ex- 
pelled trom »ithin the masses of primordial-stones, 
wliich now, mingled with masses of /ime-stone, are 
scattered over this scene of catastrophes. 

51. Having been more accustomed to climb 
mountains than my companions, 1 determined from 
the cavity, to ascend and cross the promontory; it 
was not, however, without much ditficulty, that I 
gained the summit, which is commonly called the 
ass's back, on account of the sharpness of its form 
^vhea viewed from Noiraigue. On reaching its 
highest point commanding the mountain of la 
Clussette, I had a prospect of the I'al de la Sagne^ 
whither I went some days afterwards, I found the 
descent towards Noiraigue very steep, and even 
dangerous from a circumstance which I had not 
foreseen: I was to go down through a fir-wood; 
and tlie snow of the preceding daiys was still lying 
on the ground. Not meeting here with any path, 
I was obliged to descend at a venture, sounding tite 
soow uith a stick, in order to tind fiim tooting; but 
I often sunk in it, and fell. On the upper part of the 
declivity, whichconaists entirely ot cakarcuus rubbish, 
rO^jdid not perceive any primordial atones; but be- 
9 low 
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low this slope they were scattered in gceat abtm* 
dance. 

52. Here I found my companions, "who had ]gon6 
round the foot of the promontory; and before I 
parted from them, I settled with M. Gallot another 
plan, for the next day; that of crossing the same 
mountains to Gorgier^ near the Lake of Neufchattl 
M. An DRIER, Count de Gorgier, formerly an 
officer in the Prussian Service, but at this time 
residing on his estate, was an intimate friend of 
M. Guyot, who bad given nie a recommendation 
to him, in order that I might first observe in that spot 
one of the remarkable phenomena of these moan* 
tains; namely, strata of marl^ intermixed with 
those of Ibne-stom: and M. Gallot being also vert 
well acquainted with this gentleman, he^was'so good 
as to offer to accompany me, in order to shew m 
the way to his house; 
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May \Aith. We set out from Traxfers aboot 
noon; and after having crossed the Reuse, we apr 
proached the mountains on the right bank of Ae 
river. At first the ground here ris6s insensibly lb 
one of the terraces of which I have spoken,. i^heiEb 
I again saw fragments of primordial steiu^. xiAiaA 
with those of lime-stone ; but when we were oil :3tte 
slopes formed by the crumbling down of the rocb 
above the terrace^ we no longer found any but*rf 
the latter kind. Thus we may every where trace 

- the 
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the history of this valley, from the epoch of the 
origin of tiie continent: tlie terraces bordering the 
foot of the mountains are masses of strata, which 
have suffered a greater subsidence tlian tliose cooi- 
posin;; tlie mountains themselves, and which, while 
still at the bottoin of the sea, were covered with 
fragments thrown out from within by the expansi- 
ble fluids, when compressed in interior caverns. 
On account of the greater subsidence of the masses 
separated from lliose wliicli remained us mountains, 
the sides of most of the Utter were left abrupt, 
wltU tlieir ^itrata much shattered, and in great dis- 
order; in consequence of this, they have crumbled 
down ; and the slopes formed by their rubbish 
having extended some way on the terraces, they 
have covered the blocks and oiher fragments of 
primordial ttoncs which happened to lie there. 

53. On reaching the sumnsit of the mountain; 
which is every where interspersed with hillocks, we 
proceeded towards Provence, a village at the head 
of a kind of half tunnel, or rapid combe, beginning 
between 3Tont Aubert, and the mountain wJiich we 
bad Just crossed, and descending down to the 
border of the lake. On the declivity of this combe 
■we found a (;reat abundance of blocks of priinonlial 
stones: and this is certainly one of the situations 
in which alone M. de Saussure imagined it possible 
that these masses could be found, the horizon being 
here bounded by the chain of the Alps ; but I have 
already shown that they are scattered in the same 
profusion 
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profusion over all the inner part of the chain- of tte 
Jura^ and even beyond it, in Franche-Compti^ 

' We did not follow this combe^ but ascending- iti 
left side, we went down to Gorgier by a&otber 
road. Here I saw a change in the nature of the 
limestone; that on the side towards the Vai-ik 
Tracers^ of which the striata are thick, being grey» 
and of a fine grain ; while that cm the side Ojext the 
Jake is yellowish, and of a coarser grain ; and it is 
with the strata of the latter, wjafich are tbioy that 
tliose of niarl are intermingled. We arrived early 
at the castle of Go^rgia\ where the ^Jount gave 
noe a very obliging reception; and wh^u I had 

' jnfonned him of my object, we arranged the plaa of 
an cxcursioQ for the following day. 

Mcty )5tb. The Count led us first |o his own 
marl-pits J and afterwards to Belle'VUCj where IL 
)kC(>l^Vf, who resided tliere, was so gpod as to shew 
me those on Ids estate. A particular circumstance 
attends all the marl-pits of this canton ; but in order 
to explain tlie cause of it, I must iirst describe tbe 
phenomenon itself as I observed it subsequently in 
several places* 

^. It here very particularly appears that oiv 
f^esent mountains exist under this form^ onlyba^ 
cause a portion of the strata^ once a eontinbatioq 
of tlK)se which compose them, has mbsided ^ltohoA 
tbecD ; wlience have resulted our present vallies and 
plains^ and tlie cavities of our lakes. Qn this part 

of 
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of thcf bed of the ancient sea, calcareous precipi'' 
tatioiUy during a long period, produced alternately, ' 
with many repetitions, sirata of a bluish marl^ not 
susceptible of indurationy and others initurated into 
tLyelloKtmsh lime-stoney separable into thin lamina3. 
Marine animals coxxXxiwitdi all the while to multiply 
on this bed, where they left their shells ; but their 
exuviaa are found in much greater abundance in 
some of the strata of marly than in those of the 
lime-sione. Had it not been for the catastrophes 
just mentioned, we should have known nothing of 
the agricultural treasure contained in these strata; 
for the marly which constitutes this treasure, would 
no where have appeared externally, having been 
covei'ed over with a great mass of these strata of 
lime-stone. Had the subsidence even taken place in 
camerns which were of equal depth throughout their 
whole extent, these strata of marl would probably 
never have been discovered; they would have pre- 
sented their sections only in the abrupt sides of high 
mountains ; and the portions of them contained in the 
sunken masses would have been buried beneath the 
surface of the ground, fiut here, as is the case 
in almost all the subsidences by which low spaces 
have been produced, the caverns were less deep in 
the parts nearest their circumference than in the 
middle; so that, the sunken masses having been 
broken on this circumference, such parts of them as 
were thus supported at a higher level suffered fractures 
in various directions, attended with angular motions? 
and hence have resulted the htlis which we see 

^ along 



60 

alon^ the foot of M motoiiahis^ Now in this pact 
af tlie country, it is in hills of this kind that the 
tiratM oi murl hsiSQ been discovered; and from 
fkeir ^situalion, wc may judge of the nature of these 
catastrophes a."^ clearly as if they had taken place 
before our eyes. Count de Gorgikr told ibo that 
the marlif ittrata of this canton are found at the 
wrface, being covered only, like the neighbouring 
0o3s^ with ru!bl)ish of stones of every class ; and 
that their bottom has never yet been readied : the 
cause of this w ill appear, in the sequel, to be^ that 
the terracCy in tliis part bordering tlie Lal^ of 
KeuJ'chaiel, is a moss of strata whicii, in their sub* 
ftidence, have become nearly vertical^ presenting 
their section at tho surface^ where, consequently, is 
found that of the strata oi marl: thus, when pits^uie 
4iere sunk in them, it is in the direction of thek 
planes; but in otlicr places^ tlicu* situations are 
difierent* 

55* Tliis marl is hard when it is taken out oif 
tlie pks; but after having remained for some tiuie 
laid uf> in heaps in the open air, exposed to the 
sun, the rain, and the frost, it is reduced to powder; 
the viariue bodies then appear ; but the shells them- 
selves living been, for the most part, destroyed, 
during this change in the substance which had con* 
tained tlicm, scarcely any thing remains but the 
Marl moulded within them, and petritied: I saw; 
among them many kinds of bivalves^ and among the 
mnivalvcs were turbinites^ echinitcSy and coniua 

Ammonis i 
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Anmionh; there "Wfere also naclei of the miifikaz 
but these arc sddom found entire, because they so 
, easily separate in the divisions of tlieir concanicf«-^ 
tioRS. Before the marl has been exposed to the 
air, many nuclei arc detached from it which retail 
their shdk ; I saw them on mother ofpem^l natUUi^ 
on echitutes ^patangi, ou osire^e^ and on tubes of 
some species of vermiculUes ; on the outer partcf 
these shells there are commonly pi^rites, which X 
observed likewise on the cornua Ammofiis ; and the 
cells of the latter ai*e mostly filled with sp(ju\ 

56. I must here say something of the use of this 
marl ; which, being buried under the stony rubbish, 
had been discovered but a ie\t»' yeai-s before I visited' 
tiie country, and by which the product of aU these 
lands has been- very uruich iucreased. The imme* 
diate advantage arising from it is that it so greatly 
proniotes the growth of lucerMC, of which many ar- 
tificial fields have consequently been forii^d; and 
tiie manner of using it Tor this purpose isaUoa 
discovery; for if the following process were not 
exactly pursued, the marl w ould produce but little 
effect- The soil being first reduced to a very evea 
surface, the lucerne is sown, and is afterwards 
covered to the thickness of about 2 inches, v^ith 
this pulverized marl. Tlie lucerne then thrives 3a 
greatly, that, so long as any marl remains on the 
surface,* which is the case for several years, it yields 
every season four or five crops of excellent fodder; 
fcut in the course of time, the marl being wasl)ed 

into 
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into the grocind by the rainsr; the crdps f^uffer a 
^at diininutiori. On digging up tl^ earth, it is 
easy to judge, ft'om its colour, to what deptl^ the 
fuarl has sank : when it is found to be about hal^ Ik 
loot below the surface, the land is ploughed in oriler to 
bring it up again, and fresh lucerne being sov^n, the 
crops, for some years, are again plentiful ; but when 
tile marl disrasppears a second time, the part before 
left in the ground having then stink to a gteater depth; 
Uttle e&ct is^ produced by another plougbibf(f and 
it is necessiary to lay on a fresh quantity of tmtrk 
The fodder thus produced has occasioned a consi* 
derabte 'mcrednsie 'm the nnmber of cattle kepC id this 
country; and as there is consequently a much 
greater quality of manure for the ^Ids, and espe- 
cially for the vineyards, the latter are become much 
more productive than tliey formerly were* 

Mispy l6th. Having mentioned ta the Count ray 
wish to observe a different part of the moudtdi|i aa 
we returned to Tr(Pvet% Ml was so good as lo send 
St guide to shew us the path up the rapid side f imng 
above Gorgier. The ascent, in which we spent 
t^iTO long hours, w^ at finst entirely over k>ose 
fragments, and aanong these were maxty of prkmor" 
(Ual stones; but we saw no more of the latter, 
when we came to the slopes composed of the rub- 
bish falling from the rocks above. On reaching 
tfiese rocks, we perceived their strata to be nearly 
JOerticat, dipping towards the lake ; whence it evi-' 
dently appears that the terrace below is a mass of the 

same 
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same strati^ which separated from those that slippy 
down to a greater depth \n the cavernj and in trfakb^ 
€Oiis0l|«iently, the murly strata^ descending, almoec 
verticailyy have their section at' the surfece*; At ive 
ascended this slope, leaving the lake behind m^ ysi» 
had on the right a large recess of the same form as 
Ihe CretLV de Ventj which lay on the opposite aide 
o& ti»& OfMMintain, these two cavities being turned iii> 
contrary direetionsf thus; ) (; ^nd both of theaviittiid^ 
manifestty originated in subsidcMes that took place in 
recessea of those great caverns^ which produced on 
one side the basin oJT the lake^ and on the other tW 
Vale de Tracers; the whole, at than time^ heii^ 
atill beneath the waters of the sea. When we were 
on the BMuntain, we found its sumoHt siueb un- 
dulated^ but ' with softened outlines ; there cannot 
6e any doubt of it» having been intersected Wf 
fractures, intended with different degtiees o(f s»b^' 
stdeace of the separated masses; but its rdnoo^: 
state 18 concealed by a great thickness of rubbisll 
covered witdi grass. We passed near the narrow 
part of liie mountain which forma Ihe dmsioa 
befween ^fse^Creu.v du Vent and the opf)osite€avil:y; 
ttid leaving it on our right, we descended icito ^At^ 
P0I de Traoer9 by a different path. 

Miny nth. Fine weather appearing at lasrt tt>: 
have net in^ X determined to underta^ one ^ these 
regular excursions which had beeh traced out for 
me by my friend Guyot ; who, at the same .tkii% 
had informed me what objects I ^ihouid find most 

worthy 
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Ircffthy of my observation, fiirnibhing me with re* 
commendations to his friends at every place in my 
way< None of these excursions, as will be seea in 
my accounts of them, could be made otherwise than 
on foot 

57. On quitting Couvet, I crossed the brook 
issuing from the cleft already nientioned in the terrace 
above the village, and ascended by a path up the 
risht side of this little stream. On the terrace, I 
$aw a mass of the sirala of the yellow lime-stgMf 
inclining towards the Val de Travers, and having 
its section turned towards the mountain. It is here 
i'novCn by experi^ice, that, wherever masses of 
these strata lie in the above direction, if the rubbish 
mider the section towards the mountain is cleared 
away, strata of 9?iarl are found beneath them. Of 
this fact, no attempt has been made to discover 
the cause ; but it will be seen in the sequel to proceed 
from the following circumstance; that, in the fail 
of the masses of strata, which were divided from^ 
the rest remaining at a higher level, the inclination 
assumed by these masses, towards the space where 
tbegveatest subsidence took place, occasioned the 
strata of lime stone to separate in the lines where 
those of mari lay^ between them ; and the niarl 
sliding forwards over the liine-stonej each* fragment 
of the latter was accompanied in its descent by the 
portion of the former which had originally lain 
tjgneatli it, and which it still continued to cover, 
^ough in on inclined position. 

58. As 
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8. As I continued to ascend, I came to a hiah 
mbe, terminating, on the lei't, in another large 
cavity similar to the Crau- du Vent ; but the abrupt 
rocks by which this is encompassed do not sliew, 
as is the case in tiie former, any horizontal lines 
marking the separations of their strata; being only 
itony masses, projecting without order, from the 
top of which, through a cleft, the brook abovs 
mentioned rushes down in a cascade: of this ad- 
vantage has been taken, by excavating the rock and 
erecting a mill under the first fall. I ascended by 
the side of the cavity, towards which, when I reached 
tlie cleft whence the brook issues, I saw the strata 
of the mountain dipping; the projecting rocks are 
the masses that have fallen in disorder. 

58. a. My friend Guyot had particularly re- 
commended to me to observe this mountain; and it 
will be seen that he had very good reason for giving 
me such advice. The intersections in the higher 
part of the side on which I had ascended were those 
of the upper section of the mass of strata, of which 
the planes descend on this side. The indented 
edges of these strata form a ridge of small emin- 
ences which borders the brow of the precipice, and - 
extends to a great distance in the same direction. 
I saw immediately that this ridge was produced by 
the irregular rupture of the mass of the dippipg 
strata; and hence I was led to discover the cause 
of what I afterwards observed; namely, a number 

i„»mi!ar ridges, parallel with the first, and nearly 
■VBL. I. F at 



kt equal clistaric6s from each other, which lYitctwct 
the whole summit of the mountain, their intervals 
being covered with grass: these ridges extend a 
great way in the direction which I was to fallow ill 
order to descend into a beautiful combe^ whercJn ait 
situated the villages of Chaux d'Et^i&ihes add 
Brevine. On viewing this summft, it CaWndt te 
doubted that the mountain itself is a maSs df 'HrlUli 
which has undergone an angular fnoverhent dn fte 
edge of the caverns that have occasioned the vadtttlcy 
iiow called the Val de Trctoers; tbat t!his m&ss hte 
been separated by ^, fracture from the otheir toxtssei 
which compose the neighbouring mountaints; BtH 
that, during its fall from its original height, cd^in 
repeated associations of the strata adhering mcfet 
firmly together have slipped one over another, leav- 
ing at the highest level the parts now forming these 
parallel ridges, I shall presently mention sdnfe 
astonishing effects of the same catastrophes ; but I 
must first make a remark of a more general nature^* , 
to which I am led by the great discovery of TVl. (fe 
Saussure. 

59. That all the strata which compose the* 
mountains were originally formed in a horizontd 
Bnd continuous situation, on the bottom of the seOf 
IS a point whereon no doubt can be cnteftaid^ 
because of the fnarine bodies contained in tisein; 
but, in the following travels in other countries, 1 
shall have occasion to describe some mountains 
which though they consist of primordial strata^ 
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f -tckistus, porphyry, gneiss^ and granite, have summits 

I ^ibsolutely siniiiar to that just described, beinti inter- 

I sected in tJie same manner by the upf)ei' ed^es of 

' dipfung strata, torming parallel ridges across them : 

wheoce it appears how general is the concluaioa 

ubich I have drawn from the above phenomena, 

namely, that mvunta'ms, vallies, and plains, are all 

squally effects of the catastrophes of the strata. 

60. As I approached the brow of the mountain 
above the combe of Etalihres, proceedini; in the di- 
rection followed by the ridges which cross the sum- 
mit, tliese ridges were gradually lost among many 
sharp rocks disposed without any order ; and 1 came 
to a chain of higher eminences, which forms tlie 
upper part of this side of the combe. Having passed 
through a cleft in this chain, I saw below me the lake 
Qf Etalilres, between the villages of Chaux d' Eta- 
lihres and Brevine. I descended tlie mountain by 
a very rapid slope, extending almost to the borders 
of this lake, concerning which M. Guyot had told 
me nothing more than that it had no discharge ex- 
cept through the mountain ; adding, however, that I 
should learn farther particulars on the spot- I did 
not neglect, therefore, to make inquiries ; the result 
of which will shew, by a leading and very litriking 
circumstance, that the interior state of these. mouur 
tains is such as might be judged from their exterior 
appearance. 

61. Formerly there was in this place only a jSoo/, 
in which all the waters of the combe being collected, 
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they afterwards sank into an aperture in Uie neigh- 
bouring mountain ; there were meadows between this 
aperture and the border of the pool^ near which was 
a small hill covered with fir- trees. In 163S2, the hill 
-suddenly sank below the level of the conibe^ leaving 
in its place a deep hollow; and thus the />oo/ becaoie 
^ lakcj which still finds a discharge in the same aper« 
ture. This lake is the property of the owners of the 
sunken land, who, in the course of time, have reco- 
vered out of it all the fir-trees, which rose to the 
surface of the. water as'soon as their roots were dis- 
engaged from the diluted soil : and the fishery now 
yields them a greater revenue than they enjoyed be- 
fore this change ; for, by degrees, the brooks which 
flow into the lakt have fully stocked it with fish of 
the best kinds. 

6^. The works of art in this spot are also very . 
surprizing ; for no people excel the inhabitants of 
these mountains in diligence and ingenuity. As tbe 
lake, by its great extent, presents an immense* reser- . 
voir of water for the supply of mills in times of, 
drought, they conceived here the bold idea of placing 
mill-wheels on the course of the water within tbe . 
mouKitaiii. For this purpose, they first constructed 
a dike, at the exti*emity of the lake next to the aper* 
ture, in order to obtain a' current constantly equal; 
and thus the level of the lake is raised, while, bf 
means of a sluice, the same quantity of water is at 
all times drawn from it After this, they widened 
the aperture through which the water flows into the 
xooijBtaio, exCavMing on its course two spacer one 

below 
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below the other, wherein two wheels are placed, and 
cutting Oh the side a road formed into steps, with a 
rail, for the purpose of descending to them. The 
water, after having turned the first wheel, falls into a 
basin hollowed out to receive it, fiom which it is 
directed to the lower wheel ; and it is afterwards lost 
in tiie heart of the mountain. The machinery set ia 
motion by these wheels is placed in a building solidly 
constructed above tliis abyss, into which I desce&ded 
as far as the lowest wheel ; the upright beam of the 
latter turns only a corn-mill ; that of. the upper one 
is shorter, and may be used occasionally either for a 
corn or a saw-mill. The water which falls on these 
wheels, as is generally the case in overshot mills, is 
led by moveable wooden troughs, and by levers, ex^ 
tending to the mill itself: the miller, when he chuses, 
can turn off the water from each wheel, and brhig 
it back again, without going out of the milL 
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63i The stream is kept as dean as possible, by ^] 
grate placed on the outside of the aperture, for the 
purpose of intercepting the leaves, and other floating 
bodies, which might choak up its narrow passage 
below the wheels ; but notwithstanding this precau- 
tion, its course is sometimes obstructed ; the water 
then rises in the cavity, and the wheels are stopped. 
On such occasions, the sluice is shut, that no more 
water may fall into the cavity ; and when that which 
already fills it has run off, man deseend by the steps 
to the place where the obstruction has taken place, 
ftid ciefur out the mouths of all the crevices with a 

pole ; 
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{lole; a sufficient quantity of water being afierwardi 
let in, to carry off the bodies lo(}ging in them^ which 
have been thus put in motion. Nothing more being 
necessary to restore to the stream a free coursey it 
must evidently &11 from hence into a morie spacioul 
cavity ; for not only would its channel be again ob- 
fitructed, but there would be no possibility of recoov* 
ihg the obstruction, if the passage of the water con- 
tinued to be equally narrow below the point within 
reach of a pole, or of iron bars with hinges, which 
are sometimes used if the resistance is great Thii 
subterranean brook is believed to be one of those 
that unite, witliin the mountain, to form the small 
river Reuse, which issues from its foot at St. Sk^^ 
in the Val dc Trovers, kt a considerable distance fiiMi 
this spot. When the water rises above the dike, it 
is carried off by a canal running parallel with that 
which supplies the wheels. ' 

63. a. A similar phenomenon is observe higher 
up in the same combe, near Brevine^ a village situated 
.I860 feet above the level of t^e lake.of Netifchatelf 
but the brook, which is employed there, turns tht 
wheels before it sinks into the mountain. This brook 
issues from a peat-moss in the upper part of the 
combe ; it has excavated a channel for itself among 
fragments on a rapid slope near the village ; at titt 
top of the slope, a reservoir has been formed by 
means of a dike, whence the water is led by a canal 
to fall on a mill-wheel; after which it is lost in a 
heap of rubbist) under a tpck ; when this str^m ii 

■■'■■■" so 
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so muqb jsw/elM ^ tofm ^hm^ tbf mbbUh, it' 
P93MS 9ff by wwQ qrfiviciQi ini tJ^e rock ; jbq th^t th0» 

inundation never rises up to the ni\\\. Hex^ th^ 
we find a second brook which loses itselif in the 
TOQuntain,, «ua.d of thi3 tkQ i^ue )^ iy>t dir^Qtly knovvp ; 
but it will appear. Q>o.r^ mi mf^^^ H^vidQiitly tlmt; 
there ^.e interiw ot/LmrH^VYlk^^ ^^^ waters jw^ 
^oUec^^, and yv^enc© ^gy is^ue }n .varjgius plwea,. 
wiLbput any known reference to t^ pai»9»gei^ fty 
%'bich t^ey jiaye eQtered. 

64. At BrevinCj qay friend Guyot had xecpra* 
mended me to H. Montandqn, and to M. Smoif: 
Matthey; apdai^hehad nxentiQuedi at the .sajajQ^ 
tioie, w,bf^t were the objects which be particularly 
wjsbe^ me to observe, tbe3e geptlenxen very obligiog^. 
9J9Ssired themselves as my guicfes. They.iiF^t;5h$.^^ 
iQe a marl-pify in a situatioa very QimUftr to th^^ 
%lrQady described ne9.r Cuuwt, on the oJther s^de (j4. 
the mountains ; and here I fouod &om^ jtjsnsbratidf* 
Ji;lQnce Jhey conducted me to Mont Ch0j^i^r fhkk 
)s at about a lea^ge's distaQce, on the t^rritor^ .q£ 
Franchc-Qomie- This. mountain was formerly m^cb 
e^lebr^ted fpr its ^pe fomls ; but a spring of mindrial 
w^l^r ip.tbe peighbourbood bsid now^ for jscvn^ tim^ 
^p very mvich frequented ; and the summit joi 
id(mt Qh^el^ut forming ^ v(?ry mtereating bel videite, 
|t ha4 b^om^ a ^avpqrite wiilk with the viaiitoi^s of 
tt$3 rspripg, jwbo. ba,d picked up all the fossils, ^which 
bfid (saqght. their eye ; so th^t gle^njng alter t^em, 1 

:0auW{fi»4 o^Jibwg but ffAgpae^t^ : by tbeae, bosvever, 
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became acquainted with the various species of the 
fossils, of whicli I afterwards found it useful to have 
obtained a icnowledge. 

65. In our way to this mountain, wc ascended, by 
the village of Cliches, towards a ridge of eminences, 
over the summits of which passes, for some leagues, 
the limit betwixt Francher-Comti and the country 
^eufchatel; we crossed that line between Mont 
VArmon, 2480 feet above the level of the lake 
Neuf'chatel, another of these eminences; and hence 
we reached Mnrtt Clialeleut, which is an insulated 
mountain, in the form of a truncated cone, rising 
314 feel above I'Armon. Besides the eminences 
that compose the regular ridge already mentioned, 
many others are dispersed on both its sides, some of 
■which are covered with fir-woods, and some with 
downs, according to the iiiiture of their surface. It 
elearly appears, by the situation of the strata in this 
eounfy, that they have all undergone a subsidence, 
yi\i\i fractures and angular ■motions; and that the 
eminences consist of the masses which have remained 
at a higher level than the rest. On some of these 
eminences are projecting rocks, where the strata are 
seen in their sections to inciinc towards every point, 
and to follow different directions : they are every 
where in great disorder, but less so in tlie eminences 
bordering the combe of Eialiires, than in those along 
the upper part of a deeper valley in which tJows the 
Dona^ ; Mont Chateleut, whither these gentlemen 
sere so good as to conduct me^ is among ttie latter; 



I «nd from this mountain they returned to Brevine, u 
f I was afterwards to proceed by a difierent road. 

66. The cause of tiie conical form of Mant Cha- 
tdeut is, that its slopes, which descend very low on 
the side next the valley, are composed all around of 
fragments ; I could scarcely discern the strata ex- 
cept on the summit, and there they appeared to be 
horizontal. These strata consist of a hard lime- 
stone, on which the actions of the air produce but a 
slow effect, leaving the marine bodies contained in it 
in relief on the surface, whence, however, it is 
scarcely possible to detach any without breaking 
them ; such as have been found here loose have pro- 
ceeded from strata softer than these, and of a marly 
nature, the sections of which may in some places be 
seen through the rubbish on the slope. The fii"st 
ramblers, who chanced to take notice of ihesej'ossils, 
found them on the slopes, and selected such as were 
in the best preservation ; after great rains, which 
wash away the smaller particles of the rubbish, more 
specimens of this kind may still occasionally be 
found ; but for me, as I have already said, I met 
witli only frajrments, neglected by former collectors, 
yet sufficient to make me acquainted with the various 
species. 1 saw liere some terebrattilte, and several 
other kinds uf bivai-Ms ; but especially an immense 
quantity of small ostreeE, one of the valves of which 
was convex, like the half of a nut-shell, and the other 
nearly flat; there were also great numbers of en- 
^^rochi, most of them separate, but some still coq- 

L : 



' 74 

Mcted togitbdr m «maU columns, many kinds o! 
coralUney iind many ^im^ of echimtes resdmbliog 
spikes of plantain ; the eehinite to which these spina 
belong, iand of whicl) the mamillte are large, is some- 
fltnes found here i^tire i but I saw only fragments 
Iff It. -I was told that, towards the bottom of the 
slope, thefe were marl-pits ; always an indicatiaoDf 
the -Subversion of the strata. 

^ ^. From the top of this hill is seen, at some dis* 
taiice^ a 'j^reat extent of the valley of MarteaUi 
thr6ugh %vhich the Z)cwa,v winds before it enters a 
fefiiey that had been mentioned to me by M. Guyo^ 
lis worthy of my observation : with this view, he bad 
l(eeomi^ended nie to M. Favre, the , clergy man itf 
i^es BrenetSy whither it was my intention to proceed 
this evening. The slope towards the Doiup is inter-? 
ftipted by a vale, bordered on the side next the river 
.t)y another ridge of eminences, manifestly appealing^ 
from the situaition of their strata, to be masses isup* 
ported on the edge of the long cavern, which, nrhes 
the rest isunk into it, produced the valley of Jkforteatu 
-Following thi^ high vale, I passed through the viiiage 
called Derribre-le^mont, whence descending tomsA 
the Doux, I came to Mouim Bonnet. From this 

■ 

-•ptece, the river continues to wind through meadow 
'•to a ^OidXVldke surrounded with mountaios: J did 
*not follow it so Ikr, but quitted its banks, inonkarb) 
«LScend to Les Brenets, I came first to a; t&maaty 
"from which I had a view of the village; bat before I 
teacbed the latter, I had tp cross the lower.paii o£m 
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large cosn^, extending a considerable ^'ay up the 
inountain, and presenting a complete image of chaos. 
From the foot of a « rode, near the lower part of thi6 
combe^ isauei a brook, which soon joins the Doux^ 
and is believed to be the dischar^ of the waters of 
the high vjile of Locle^ where I shall soon have occa- 
sion to describe a very extraordinary phenomenon. 
From this spot, I went up to the village of Les Bre- 
nets, which is 1680 feet above the level of the lake 
of Neiifhh(Ud. On my arrival there, at eight in the 
evening, I was received in the most obliging manner 
by M. Favre, who was so good as to arrange every 
thing ibr our going the next morning, by the small 
iakcy to the spot called Le saut du Doux, the fall 6i 
the Doux* 

May 1 8M. We first descended from Les Brenefs 
to th6 borders of the iake, where a boat lay in rea» 
llinefiB to receive us. Our voyage, which lasted about 
an taodr, was one of the most agreeable that can be 
imagiiied^ This iake occupies the bottom of a part 
Xyf the valley skirted on all sides by rocks rising in 
iticcessive terraces, each of which bias intefcepted 
the rubbish falling from the rocks above ; and the 
slopes thus formed are planted with beech and fiir 
ttneeis, offering to the view, at this season, the most 
beautiful intermixture of their diffelrent shades of 
verdure. We seemed, the whole way, to be passing 
through a shccession of little lakes ; for whenever, by 
'a turn in our course, we saw a passage opening before 
HB, that behind us appeared to dose; the vari'ous 
' projections of the rocks causing continual changes 
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in our prospect The weather was perfectly serene t 
and as the smooth bosom of the lake at once reflected 
the sky, and extended the rocks to a great depth 
below the surface of the water, we might almost 
have fancied ourselves borne thi'ough the air by an 
eagle, '- '' . . 

68. M. Favre informed me of the regulations d)* 
,served in the management of the woods, which rise 
one above another, and border the whole of this de- 
file of the Doux. The trees, being planted on diese 
slopes composed of rubbish, would be blown -dowD 
by high winds, if they were suffered to grow above a 
certain height. Now either accidentally, or by the 
design of the first planters, thie Jirs and beeches are 
here iequally intermixed ; and they are cut down in 
such a manner, that a line of them appears, at one 
time, to consist almost entirely oi firs^ and at ano- 
ther, of beeches. The roots of the latter, remaining 
in 'the ground, are continually throwing out fresh 
shoots, which, by their shade, preserve moisture in 
the soil, and afford shelter to the young^r^ springing 
Up frt>m seeds. These beeches are felled whenever 
their stems have attained to a sufficient size ; and bj 
that time ihejirs are large enough to give shelter, in 
their turn, to the new shoots which rise from the rocft 
of their former protectors. 

69. When we were near the lower extremity of 
the iake^ the noise of the discharge of its waters by 
the Saut du Doux began to interrupt the silence of 
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this solitary spot ; and quitting our boat, we walked 
on. to view the cascade. The sides of the valley here 
approach each other, and assume a quite different 
aspect I have already said that around the lake^ 
as well as to a certain height on the course of the 
fiver above it, these sides are composed of several 
terraces^ which are the result of successively greater 
iubsidences oi masses of strata^ sepai*ated by frac- 
tures : but below this poiiit, the divided masses have 
turned during their fall, so that, on the sides of the 
defile, they present the planes of their strata^ but in 
the greatest disorder. One of these masses lies at 
thc^ lower extremity of the lakcy which discharges its 
waters in various cascades from rock to rock ; and 
here 1 saw a circumstance common to all cascades^ 
(a3.I shalLshew by many other example's in the 
course of these travels) and affording a proof that 
cataracts do not erode the rocks down which they 
fell : these rocks, while the water precipitates itself 
.from tlieir edge, are covered beneath it with moss. 
From all these particulars, it is very evident that the 
Dqux has not hollowed out the deep valley in which 
St flows, but, like all other mountain streams, has 
IbUowed a course prepared for it by the catastrophes 
of the strain : a greater subsidence having taken place 
«Q a part of the bottom of this pre-existing. 1;^//?^/ 
and the issue of the cavity thus produced being as 
high a9 its entrance, the river h^ there formed the 
lakej from which a more continuous and greater subr 
Mideuee below ha^ occasioned>it to fall in a casca^ ; 
%wid though above, where it maintains its owp chanr 
. - nel 
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nel in slopes composed of rubbish, it faaa spre&ElttHS 
rubbish over all tiie wider parts, now covered witi» 
grass, and converted into meadows, it has aot jet 
been able to Jill up the cavity of this small lake. 

70. After bavinjr passed the Saut, we ascendt;! 
by a patii amon^ the rocks to the place cailed Corpi 
de Garde, on the first I'e/'race, on which we llien 
ttirned buck, and proceeding behind the .scalloped 
roclis that border the riiiht side of the lake, we tbui 
returned to I^s Breneis by a different road. W, 
Guyot, in his itinerary, had recommended to me, in 
my way from Les Brenets to Lode, to pass tbroufffa 
Roche-f endue, (ihe cloven rock) in order to observe 
that spot and its vicinity. The carriage road crosses 
these eminences at a different point; for though 
Roche-fendue presents a passage very convenient to 
6lie goats, it is one of which few men are able to 
avail themselves, even on foot. M, Favre and one 
of his friends were so good as to accompany me thi- 
ther in the afternoon. 

71. On setting out from Les Brenets, k'C £rtt 
ascended a mountain called Chatelar, which is of tbt 
same nature as that of Chateleui, tliough the latter 
lies at such a distance to tlie west ; the strata of bofcb 
these eminences are the same, and they contain the 
same mari7ie bodies ; especially those small /w^r«P» 
of so peculiar a kind, which I have described OP 
Mont Chateleut. These strata must ceitainty bav* 
extended over all this part of the bed of the anci< 
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iecL ; lind if we find them only on certain emihenoes, 
it is because they have subsided in the intervals, 
where they are buried under rubbish. We pro-» 
ce^ded from mount to mounrt:, till we oanfte to a 
bigher ridge of abrupt eminences, behind which is 
(hie vale of Lode : in this ridge is Roche-fcndue ; and 
I ^ould have taken leave of my companions at the. 
foot of the very rapid slope ascending thither ; but 
fliej, knowing how much steeper it became in the 
appet part, would by no means part with me, till 
they saw me enter the cleft in safety : I was very 
sensible of their kindness; but when at last they 
quitted me, I was grieved that they had thus given 
tfiemselvfes the trouble of returning by a slope, which 
it is more dangerous to go down than to ascend. 

7:JL This cleft, though so deep, is of no great, 
len^h; I «aw the sections of the strata on both its 
mihea, where they are nearly vertical : when I had 
(mssed through it, I found myself at the top of ano- 
ther very rapid slope, not however extending so law 
as the former, because the ground is higher on the 
southern side than on the northern. This ridge 
makes here a turn to join an opposite ridge; for 
which reiBison the low space lying between these emi- 
nences is called Cut de roches ; and it presents a 
plhenomenon similar to that near the Wee of Eta^ 
^es: the waters of the vale of Lock,- arriving in 
this cul de sac^ enter crevices in the rocks, and crossr 
Ing the inner part of the mountain, issue forth, as is 
believed^ in the spot which I described^ § 67 ^ on the 
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other side of Les Brenets, near a hamlet c^led 
Rancenier, whence they flow to join the Doux. 1 
This interior passage has been also used tor the con- 
struction of mills, and even on a larger scale tlian I 
have already described near the lake oi Ktalihres ; 
for not only arc three wheels placed iiere one below 
another, but the mills tliemselves are within ths 
mountain, nothing being above ground except the 
houses of the millers ; the last of these mills, as ii 
indicated in my map, b more than 300 feet beloif 
the entrance. 

73. Had not the waters found this singular dis- 
charge, the whole vale of Lode would have formed a 
lake; and such indeed a partof it sometimes becomes; 
because, when there is a great abundance of water, 
it cannot all pass otF through the lowest crevices, and 
must therefore rise till it meets with others ut a higher 
level. This was the case when I arrived here ; for 
the water, swelled by the late rains and melte3 snows, 
had risen very much above its common passages, 
before it could tind crevices sufficient to carry it off: 
the lake thus formed extended to within half a league 
o( Lode ; and as the quantity of water which now 
entered the mountain did not find a sufficiently quick 
discharge below, it had already covered the wheel of 
the lowest mill. Oa the free pasa;ii5e of the water 
under ground, the safety of this beautiful village en- 
tirely depends ; for any obstruction there would 
occasion the water to rise to ^i miicii gie^ter heii^ht, 
before it' could find a discbart^e thruugli tlic crevices 
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in the rocks : in order to prevent this accident, a 
grate has been placed before the entrance of the 
»tr^anGi into the mountain ; the floating bodies, being 
retained by this grate, are taken out; while those of 
greater weight sink to the bottom of a large flat- 
bottoikied basin, which has been hollowed out within 
the mountain, and are cleared away at times when 
but little water passes into it. Such enterprizes 
could not have been undertaken without all the 
genius and the wealth possessed by the inhabitanb 
of thes6 mountains. Proceeding by the side of this 
temporary lake^ along the foot of the mountain which 
I had crossed, I arrived at Lode a little after seven 
in the evening.. 

May \9t'h. It rained very hard this morning, so 
that I could not enjoy the pleasure of walking about 
this village, which is much celebrated for its beauty ; 
for, intending to return to Couvet in the evening, I 
was obliged to set out at ten o'clock, when the rain 
had fortunately ceased, with a guide, procured for 
me here by M. Calame, to whom my friend Guyot 
had recommended me, over an elevated part of the 
ridge of eminences which separates this vale from 
that of La Sagne to the south. The strata of all 
these eminences bear evident impressions of the ca- 
tastrophes whereby those that were originally hori- 
zontal have been converted into mou??tai/is and 
vales ; for they are every where overturned, and in 
the greatest disorder. 

VOL, !• G 74. Ascending 
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. 7A. Asqepding over tiie commohs fietongihie to 
JjOOfe^ we left on the qght t^e largest eminence of 
the first chain, called jlHont de la Jotivy which r^ 
2300 feet above the lev^l of the lake of Neufchatel; 
and we came to a part where this chain is doutie, a 
village lying in the interval formed by its division 
bein^ called Entre-deux-Tnonts. We' then asceniSed 
an eminence belonging to a tbird ridge, called[ Mtmt 
dupriy whence we bad a view of the wboleT^/^ 
. ia SagnCy whicjhi is about four leagues in length, tem 
JSobioUy situated in its hi^best part, on tbe N. £• to 
the village of Brot-dessus^ at its lower ' ex tremiij, 
m the part nearest to the Pal de 'Trovers. Anptlier 
ridge of eminences, the highest of which, ' caDed 
Tete-de-rangjt is 2660 feet above the level of the 
lake of Neufchatelj separates t^e Pfil de ta Sagne 
from tlie Pal de jRus to the eaistward of it : the soil 
of the latter vale is nearly 700 feet lower than that 
of the former, towards the chief place of which I de- 
scended ; it is called CrS de la SagnCj and it is here 
that the church stands, with a few of the houses of 
a village scattered over the whole of the vale. 

75. Except in the vallies of Silesia and Lusatia, 
I have never seen villages similar, either in nature or I 
in length, to this which occupies the Val de la Sagnc 
It is built along the feet of the eminences on both 
sides of tlie vale ; both these rows, whicb extend out 
of sight, consist of very neat farm-houses in good 
repair, at about the distance of two gui>-shbts one 
from another, every house being surrounded with 
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gardens and orchards ; beliind each row is a wide 
terrace, extending as far as the foot of the woods, 
■which rise to a certain height, with little acclivity, 
on slopes composed of the rubbish falling from the 
rocks above. These terraces are cultivated, and are 
very fertile ; the vale itself, which is of great breadth, 
is a peat-7}ioss ; the water flowing througli it sinks 
into a cavity in its lower part, and is the same stream 
which 1 mentioned, § 47, as issuing from the foot of 
a rock at IVoiraigue ; a name obviously originating 
in the times when this vale was in its natural state, 
'the water of peat-mosses being always of a dark co- 
lour; but the stream issuing from it is now limpid ; 
because the formation oi peat is at an end, the ground 
having been drained and brought into cultivation. 
'^h\s. peat-moss, like so many others which I have 
elsewhere observed, was first occupied by a forest 
here consisting of fir-trees ; but when ihc peat be- 
came deeper, these trees, being chiefly rooted in it, 
were overthrown by the wind, and afterwards buried 
in &Q peat as it continued to increase. 

"76. The inhabitants of this place, who are free- 
•holders, all possess nearly equal portions of the 
peat-moss, of the terrace behind their houses, and of 
the woods above ; and they appeared to me to be 
living very comfortably. Entering into discourse 
with one of these peasants respecting some of the 
peculiar circumstancfes of the vale, 1 had an oppor- 
tunity of clearing up to him a difiiculty wliicli had 
much perplexed him. I had seen, on the borders of 
G 2 - the 
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the fields, some heaps of branches and roots appa- 
rently taken but lately out of the peat-moss^ notwith- 
standing it had long been cultivated; and I asked 
him where this wood, not yet dry, had been found 
" Anybody would suppose," answered he, " that it 
** grew under our lands ; for though we have had 
*^ them so long in tillage, yet every noW and then 
*' the plough is stopped in one place or another, 
^V where it had passed freely the year before, by 
^^ some of these branches ; and we are often obliged 
^* to dig to a great depth to take them out.** Of 
this diflSculty I gave him the following explanation, 
.which he thought satisfactory. This wood had lain 
at first at the bottom of the peat-moss^ where it had 
been covered by the rising peat. The vale having 
some declivity,- its surface was easily drained to a 
certain depth by cutting ditches in it ; thus it was 
made to produce good grass, and it has since been 
cultivated. When the peat^ whijch is of a very spongy 
substance, is exposed to the air by tillage, and mixed 
\vith manure, it is soon reduced into vegetable earth 
Its volume thus diminishes considerably ; so that, as 
the stratum of peat covering the a^oofi? uecomes gra- 
dually thinner, pieces of wood more and more deeply 
buried in it are successively reached by the plough, 
which always penetrates to the same depth below the 
surface ; and this will continue to be the case, till 
the change of the peat into earth shall have extended 
so far down, that the lowest part of the peat shall 
undergo no farther subsidence ; but I do not believe 
that the fertility of the' surface will be then improved 

77. I had 
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77- I had great pleasure in passing along a part 
of this line of rural habitatigns, in my way to the 
pretty village of Ponts^ or Pont Martely situated oa 
the right in the lower part of this valley ; and having 
rested myself ther^ for a little while, T inquired the 
way to the spot where the waters of this vale disap* 
pear. Here I saw the priqcipal stream, which is 
the same that issues forth at Noiraigue^ and which, 
after having flowed a certain way in a deep furrow of 
the surface, sinks into a cavern under a rock ; but 
besides this, there are rills that discharge themselves 
into a kind of tunnels in the surface ; these tunnels, 
to the bottom, are covered with grass, in which the 
water losies itself. This is one of the most remark- 
able phenomena belonging to these mountains ; and 
I shall have occasion to describe it more particularly 
in other spots. 

78. I presunje that a discharge or filtration of a 
cliflFerent kind has formerly taken place here, that is 
to say, of tar ; this substance being extracted above 
Pont Martely in the P^al de TraverSy from an argil- 
laceous earth, which is there called mitie of asphal- 
turn. This earth is put into a tub, where, being 
diluted with boiling water, the tar rises to the top, 
and is used for greasing the axle-trees of carts. 
Now this same substance is also found in the heaths 
of some parts of the country of Luneberg, where 
casks with tlieir staves loosely joined being placed at 
'the bottom of pits dug in the sand, they fill with 
water in rainy seasons, and the tar, which floats on 
• ' ^the 
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the surface, is taken off. Mentioning this feict in 
my Lettres sur VHistoire d^ la Terre tt de CHowm^ 
I founded on it a conjecture, that the water of peat- 
mosses might derive the antiseptic property, by wjiicb 
the plants growing there, beiing preserved from the 
putrid decomposition undergone by those in marshal 
are enabled to retain . their combust ibi/ity, from the 
heath wherewith all the peat-mosses which I had 
hitherto seen had been covered ; as must formerly 
have been the case likewise in the Val de la Sagne^ 
where heath still grows in some of the lower parts.. 
But I 9m now fully, satisfied, that, though heath may 
produce far, it is by no means the source of the 
antiseptic property of the watex in peat-grounds; 
for in the volumes lately published of my travels in 
Mecklenburg and HolstSiny and also in Devonshire^ 
I have described very extensive peat-moorSj on which 
scarcely any heath is found ; whence I am led to 
believe it to be rather from the nature of the ^ 
that the water of these moors derives its antiseptic 
quality. 

79' I have not, for a long time, spoken of any 
masses of primordial stones; for, besides that my 
attention has been directed to other objects, they 
probably have been cleared away in these vales, 
which are covered with pastures ; but I began tP 
observe masses of this kind at Crii de la Sagne ; and 
at PA)ht Martel I saw them in great abundance. 
Proceeding from hence towards Couvet^ I followed 
the highest part of the terraces f which I found much 
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intersected with vales and conibes ; and, on this road 
I like\>ise saw primordial stones ,• but when I came 
to the village of Plaficeinoni, situated at the head of 
the large combe which terminates in the intersection 
a^bove Couvtt, I tbund its slope covered with so vast 
a, quantity of granitic blacks, as to confirm my ser- 
vant in the opinion that he had formed on the oppo- 
site side of the valley near the castle of Motier Tru' 
vers, lyhich was now within our view, that these 
stQties had come from beneath the ground ; for he 
had observed, that, along the whole of our way, none 
of a similar nature had appeared in any of the rocks. 
Having descended tjtis combe, wq passed through the 
above intersection, and arrived, at Couvet, about 
^veii in the evening^ 

feflfy 20M. There ^vas another part of the Val de 
ers that I wished particularly to visit Ijefore t 
quitted^ it- I have mentioned that a long promon- 
tory, in which the strata are nearly vertital, an4 
which is terminated by an insulated rock, divides this 
valley, near its upper extremity, into two branches : 
in that to the N. E. is the cul-dc-sac of St. Sulpi, 
whence the Reuse issues ; and it was the other which 
1 designed at present to observe, 

KiO This branch of the valley ternunates also in 
(l-desac, there tiding no way to pass beyond it 
but over the mountains ; among these is A/ont Chas- 
scron, which, as I have said, rises 3J58 feet above 
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river Longe-aigue is here formed by several rivulets 
issuing also from crevices in the rocks : it originates 
in two of these wliich gush forth from the. foot of the 
mountains at the head of this space. The stream 
formed by their junction flows along the side of the 
promontory, where it unites with two others issuing 
from the foot of the promontory itself, near the vil- 
lage of ButJeSy where one is immediately employed 
in turning a mill ; the other is nearer the extremity 
of the promontory. These waters, when united, 
fall into the Reuse a little above Fleurier. The mill 
at Buttes is 1 600 feet above the lake of Neufchatel. 
It cannot be doubted that, in the interior parts of the 
mountains encompassing this space, there dseccroerns^ 
in which are collected the waters passing oflF from 
ttie surface through the intervals and the crevices of 
the vertical strata ; and that, from these internal re- 
cesses, proceed the rivers issuing forth at so many 
various points ; for no permanent streams can be 
produced but from a reservoir, unless they flow in 
the long channels which are offered them by vallieSj 
\yhere they collect the waters of all the springs on the 
sides. 

81. The foot of the mountains encompassing this 
space is also bordered with terraces formed by masses 
oi strata which have been irregularly stopped on the 
edge of the caverns^ whence all this disorder has re- 
sulted. Th§ terraces are covered with fragments, 
among which there are large blocks of granite j many 
of these being likewise scattered on the slopes in 
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every situatioo, as well on the higher as on. the 
lower parts. On these terraces I made the circuit 
of the space enclosed within them ; and 1 here saw 
the very disordered state of the strata at the foot of 
the mountain. I then crossed the entrance of this 
space to Fleuriery where I passed the Rcuse^ in 
order to return along its left bank to Ccuvct. From 
the consideration of this space alone, it is impossible 
not to perceive that the Val de Travers and its 
branches are only the point of the greatest subsidence 
of the strata; that even the masses which now form 
the mountains were originally at a higher level ; that, 
having been broken, they have themselves subsided 
partially, their separated parts undergoing angular 
macemtnts ; and that the outermost of these masses 
have sunk lower than the rest, but have been retained 
on the edges of the deepest of the caverns. The 
disorder of the masses which descended to the lowest 
Jevel will presently appear from the cavernous state 
pf th« bottom of the valley. 

May 2 ]st. I was this day confided by bad w^a-^ 
ther ; but on the 22d I quitted Couvet^ intending to 
make Ncufchatel the central point of my next ex- 
cursions ; however I went first to Travers, in order 
to take leave of M. Gal lot, in whose company I had 
made such interesting observations. 

82. With this intention, I proceeded along the left 
bank of the Reuse^ which I had not yet observed, and 
livbere I had been told 1 should see a very remark-' 
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able phenomenon ; this consists of two natural rcclls, 
at some distance from each other, the, largest being 
about 100 paces, in circumference; they look like. 
ponds; but I was told that, though th^y had l)eea^ 
sounded by letting down into them a very long rope 
with a stone fastened to it, their bottoni qould not 
be reached; they are always full of clear water, 
of which thQ level varies little, except in verydrj, 
seasons, when it sinks, and after violent rains, when, 
it rises so much. as to run off. in rill^, constantij, 
limpid, like the streams gushing fortli from tlie foot 
of the rocks along the valley. The3g tvells, which, 
are on a terrace a little higher than, the issues 0$ 
the other streams, probably indicate the level; ojl| 
a large ramified reservoir extending under the vall^^ 
from the interior part of the mount aim; for with &i$^ 
reservoir it is only below that they can possibly have, 
a communication. Tlie growth of woods here even 
is prevented by the state of the strata on the bottom 
of the valley, and the caverns beneath. The sur- 
face is covered with rubbish, overspread with 
grass; but the rain waters do not remain on il^ 
except in some places which are marshy, becajus^ 
the strata there present their planes; in other p(0% 
tlie water sinks immediately into the crevices of 
the strata, and disappears from the sufface^ 
which cannot therefore afford nourishment to forest 
trees. 

May 23d. I set out in the morning frorn. Tror 
vers for Neufchatel: tlJs ro^d firs^ Ip 4 ^^ft thrpugb 

Noiraigne; 
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Noiraigue ; and considering with more particular 

attention thq rocks of La Clussette. under which 

I passed, I perceived what was the cause oi[ their 

crumbling down so i;apidlyj they consist of the 

thin strata of the ydlqwish Ume-stoney alternating 

with those of 7;^^r/, and are all oiuch shattered by 

the catastrophe from whiqh their strong inclination 

has resulted. Here I saw that, notwithstanding the 

the difference of colour, this Ume'Stone differs but 

little its nature from the marl ; for all the strata 

were penetrated, throughout their whole mass, with 

large bjue spots. I said before that the same marine . 

bodies were contained in both in the iiuirl and in the. 

lime-^tone ; only they appear more numerous in 

the fgrpaer, frQm which also they are mpre easily 

detached. 

I 

83, The Rfius^y on issuing from the? defile of La 
Clussettej falls in a small cascade; below which it 
flows fpr some way through meadows, near the 
viUage of Brot-dessous,. At this point, the moun- 
tains retire to a. greater dist^xice from each other; 
and in the^t op the left b^nk is the cavity which I 
mentioned, § 58, OfS in size and form resembling 
tjie Creu.v du Vent ; but by the state of the cavity, 
^nd by that of ^his part of the bottom of the valley, 
the li^tter isi shewn, still more and mpre evidently iq 
be merely the point of the greatest subsideiice, of 
the strata. In the Creux du Vent^ the lints of the 
strata^ wl^ich are very distinct, are nearly horizon-- 
tal^ except in the promontory fprming part of it$ 

border. 
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border, and advancing towards Noiraigue; while 
along the whole front of this cavity on the opposite 
bank, they are in such great disorder, that their 
situation can no more be distinguished here, than 
in many of the precipitous sides of the inountains 
which consists of those of the primordial classes ; 
towards the lower part of the valley only, on the 
side next Rochefort^ \he strata are seen to be nearly 
vertical. 

84. Below Brot'dessous^ the ReusCy flowing along 
the foot of the mountains on the right in its way 
towards the Lake of Neufchatel by Boudry^ ^enters 
another defile between the foot of these mountains 
and a hill, which, advancing from the left bank, 
stretches across the whole valley, leaving only a 
deep and narrow passage for the stream. Were it 
not for this passage, a lake would be formed here, 
and would rise to a considerable height in the 
valley. The road passes over the hill ; and when i 
I was on its summit, I was struck with a quantity 
of blocks of grajiite and other stones of the same 
class, which covered the slope, and extended down 
to the border of the Lake of Neufchatel. From 
this hill, there is a very fine view of the chain of 
the Alps; and persons who had not seen blocks of 
of a similar kind in the interior parts of that of the^ 
Jur^y and even on its opposite side towards Francke- 
Comte, might easily suppose, with M. de Saussure, ' 
that these on the side next the lake ^had been 
brought from the Alps by that retreat bf the waters 

which 
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which he terms the debacle. I had much pleasure in 
passing along the summit of this transversal hill as 
far as the defile ; for it commands a prospect ex- 
tremely beautiful 'and interesting, as well of the 
upper part of the valley, as of the lake and the 
Alps beyond it. When I came to the brow of the 
defile, which is evidently an irregular fracture of 
the stratUy I saw the Reuse w inding along its bottom, 
and forming many small cascades. 

85. The road from hence to Neufchatel leaves 
the river on the right ; and when 1 came to those 
parts of the slopes on which the vineyards begin, 
I saw several marl-pits by the way-side, with many 
large heaps of wear/, already pulverized, having been 
for some time exposed to the air; the strata whence 
this marl had been taken lay under those of the 
yellowish lime-stoney as will appear to be the case 
all along the mountains which extend across the 
interval betvjfeen the lakes of Neufchatel and 
Bienne. I already knew, from M. Guyot's notes, 
that few marine bodies were here contained in the 
marl; and accordingly I found only some terehra- 
tula and tubes of sea-worms. 

86. Iq approaching Neufchatel^ I had on my left 
«ome abrupt rocks, under which flows the Seyon^ 
arriving from the Vol de Rus: this is a very re- 
markable spot, and I shall describe it in the sequel. 
The opposite side of the cleft that affords a passage 
to this small river rises towards other rocks, with a 

gentle 
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gefttle slopfe, which fbrm's' a very ii{>aiclOus Viriey&rd, 
TMcisudce^ding rdcks on the same side fetire,to encdm- 
|)ass the Lake of Ncufchattl, and that of JSie#m<? be- 
"yond it. The Seyon, no longer hetnmed in by ihesie 
Trdcks, flows towards Neufchatel^ and there 'fells 
into the lake. 

Mdy^Atth. Sly friend Guyot had prbVidfed file 
with recommendations to several of his acquaint- 
ances at Neufchately whom I visited in the intervals 
'6rmy various e'xcursions : following the directions 
"cjotitained in his notes, I employed this first day in 
'Ascending the foot of the fountains just meiitioned, 
Hvhich border the beautiful suburb of Neufckattl 
extending toward the Lake of Bienite. This iside 
6f the mountains preseiitiiig an aspect favourable 
for the vine, vineyards ha^e been formed on * the 
'lower part of their slopes, wherever the rubbish of 
'fhe strata is Of ^Sufficient depth for digging. At 
the extremity of this suburb, there is a mass de- 
tached from the mountain and cut down atbriipfly 
on the side next the rOad the strata 6i yvhith cte- 
"scend rapidly towards the lake: the lipper part of 
this insulated rock has been levelled, and'forms a' very 
- pleasant walk. 

^7. The neighbouring extrcnVities Of these 'tito 

lakesy and the interval between them, f which 'I a^e 

with M. de Saussure in considering as an alruvial 

"^pro'duct of the waves of these lakes and ^the 'se(li- 

irients of 'the 'sfreaais that enter them,) have ^been 

already 
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alreaJy 'mentioned in my tllemenf'ary Treatise of 
Geology ; this being one of the spots in Which it 
ihost evidently appears that the cavities of lakes lars 
only those parts of the rallies where the greatest 
subsidence has taken place; for it is in situations of 
this nature that we most coh'imonly find farge 
'masses which have been detached from the moun- 
* tains, and of which the strata dip towards the IdTces: 
' in the above work I introduced some particulars re- 
spectihg this spot ; b ut I shall now give a incir^ tie- 
tailed description of it 

S8. lascended to the top of the vineyards, Svhich 
terminate in the upper part of the slope formed 5y 
the rubbish of the strata of foliated yeliowish lime- 
stone; above this point, I (outid ihe planes of these 
strata entirely hdLvej arid descending raplidly, under 
the rubbish, towards the basins of the two lakts» 
1 could not have walked up an inclined plane of 
such rapidity, had not the strata been full of 
Vrrtvices, arid in some parts rendered fugged "by 
exfoliation. If the rain water flowed down this 
slope without interruption, it would diestroy ' the 
vineyards by washing away their soil; but as it 
descends, carrying along with it the small flakes de- 
tached from theMrata by the various actions of the 
air, it filtrates into the crevices lying in its course, 
and does not externally form any visible stream. 
In this lower part of the mountain, the plants, 
which shoot up in spring on the small heaps of 
rubbish accidentally collected on this sloping plahe^ 

are 
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are destroyed by the heats of sutnmer; so tiiat-SSF-. 
thing grows, here but a little grass, and 8^ . few 
ligneous plants, the roots of which have penetrated i 
into the crevices. , -.y-ry \ 

«> I 

,89. This fivst planCy or tabula as 1 shall qajl jV- 
extends in length a considerable way towarcts. the.: 
lake qi Bienne, and rises to such a height, thftV 
from some places at its foot, it might be taken for/; 
the mountain itself; but, on arriving at -its sqmaii^ . 
it is found to be abruptly cut down towards, tiQ..- 
latter, and to have under it, on that side, a slope- 
composed of its own rubbish; here I could jiKlg({v, 
of the thickjiess of this mass, in some par^. ap^^t 
parently about 200. feet, including the. a/wfr/, lyhicl^rt 
originally lay beneath the lime'Stone, and pccasion^j^: 
it to slide down, in the manner described § -jSZ-c;! 
I descended by this slope into a longitudinal vaUeygj.; 
and saw rising beyond it a second tabula, sionl^.r.. 
to the first : the lower part of this also is cover^:; 
with rubbish, forming a slope like that yyMf^iJ^: 
occupied by the vineyards; but as vines .pa^ot^:; 
grow at this height, it has been left to itself .^^-i 
is covered with grass. On ascending, this secqo4,- 
tabula, I again found, above the slope of rubbisi^,/} 
the naked plane of the sti^ata. At the top, I paifl^,.» 
to another abrupt section of the same nature a^ the : -. 
former; and by the slope formed under it, I went; ^ 
down into a second longitudinal valley, beyond--: 
which rises a third tabulay covered with grass to e.i 
certain height, like the preceding. On reaching ti%if 

^ summit 



summit of this last tabula, (alsd ctit down gbniplly 
on the side next the mountain,) I at last obtained 
a sight of the mountain itself, rising at some dis- 
tance, and presenting towards me, above a slope 
composed of its own rubbish, the abrupt section of 
its strata. It is from this point that the whole 
mass of the three tabula has been detached by a frac* 
ture, and has fallen down towards the cavern, which 
occasioned the great subsidences whence resulted 
the basins of the lakes. The border of this cavtrn 
happening to slope, the falling mass, in its descent, 
was separated into these three portions, the separ- 
ations taking place in the parts where strata of 
marl were interposed between those of limestone; 
for in the three sections turned towards the laoun- 
tain, when the rubbish is cleared away, the former 
strata are found to lie beneath the latter. Had 
Mr. Playfair seen such phenomena as these, which 
may be found, as I have shewn in my Elementarif 
Treatise, around almost all the lakes situated among 
mountains, could it possibly have occurred to hiui 
that these cavities had been produced by catastrophes, 
or any otlier causes, jnodeni as he asserts, in com- 
parison with those from which the exterior tbnn of 
our continents has resulted? But this hypothesis, how 
strongly soever opposed by the concurrent testimony 
of facts, was necessary to his system, fur tlie purjiose 
of setting aside the chronometer formed by tXm pro- 
gress of the sediments of rivers at the entrances oi 
all lakes, and especially of those in the country of 
vhicb I am now speaking. 

vot, I. H J»0. M. 
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90. M. Guyot had particularly recommended ma 
to his intimate fiiend M. MATTirEV, Receiver at tke 
Castle of NeitJ'chatel, with whom he had made 
many excursions in these mountains, and who was 
acquainted with evei-y part of ihem. This gentle- 
man was one of tlie firet wliom I visited liere ; and 
M. Guyot's letter having informed hira what were 
tlie spots which he chiefly wisiied rae to observe, 
\ie was so good as to offer to accompany me the next 
morning some part of tlie way, and them to leave 
me to the care of other guides ; as ^3 could not 
himself be absent from Neiifchatel so long as tiie 
whole of my plan would require. 

Ma}/ ZStlt. We set out on foot from tlie cily, 
taking at first the road by which I bad entered it, 
along the right bank of the Seyon. Having already 
observed the mountains on the side extending to- 
wards the Lake of Bienm, I could easily perceive 
that here a greater subsidence had taken place, 
whence had resulted the lowest part of the valley 
leading towards the To/ de Travers ; for I saw, at 
the entrance of this valley, tiie lateral sections ot 
several tabula, similar to those described above; 
and M. Matthey told me, that, in some parts, there 
are not less than five of tliese, which are in tiie 
form of sloping roofs, each descending lower than 
that behind it, and advancing ferther forward lo (he 
valley; while the mountain above prcseDte- MH 
abrupt section, shewing from what point have fawi< 
detached these masses, which,- in falling,, lupii' 
slidde? 



sifdden one over another, tlrelr separation ^<vay3 
lakiiTg place aloKg. the line of a stratum of men-l: 
the tabnltE here, hoitcver, are not, in every part, so 
cotitimious as those wliich cvtentl towards the Lake 
tji Bietine, for in some spaces tbey are' inteiTHpted^ 
and have not preserved the s»nic level oti the 
opposite sides; and there are aho, in the valliesv 
some insulated inonnts of a sin'jiiar form, in; wMchi 
maii is found under the Sfrala of limestone. Thus 
the discovery of this ?iu/r/, so benelicidl to agricuWure) 
has not been less advantageous to Geology; since 
k enables uS' to trace tlie progfess of the cat^tro- 
phes of thd strata with as nuiich precision, as ff 
they had taken piace before Oui* eyes; dearly shew- 
ing, at thft santtc time, ijliat lay these catastroplifea hare 
tMfltt' proRlulced' tHie vccUka ant^ the' ciceitief &f l^ 

^/0I' We coniioued to ascend th6 cotnse' of the 
' " it ^O t l ateng- the' right bfta4t of i^- deep ^hannfeV 
rifl *e came to the spot \*h6re' it issue* from the 
Fal 4e Rus tlH-ough aw opettin^ in the mountains': 
ftttfr ttti* (^nittB, v.'t crossed the I'iver on a bridge^ 
*ld>foltoVPed, on its left ba*rk, a terracft bordciihg 
the deep precipice at the foot of iVhich M^ daw ic 
tiovv. This is the road from Neufcluitel to Vatangin; 
and'tc i*t4ie ofily Way xt} a spot ^VhCi'tf lies' '^ bidck 
6f grMte, 30^ remarkable a's bc-irt;^ the' largest 
knwfti Oti these moLinKrins, that it is de^flaWd' irt- 
tiie liiap of the Country by the AgW\e oi Pier/e ^ 
Soif: it*fofltt'«'WfficiWt1y regttitf toh*f« enbbted' 
n 2 M. Matthey 
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M. Matthey to take an exact measurement of it^ 
according to which, tlie part that rises above die 
aurrounding rubbisii contains 14,000 square feeti 
thus this exterior part alone is equivalent to the cub* 
of about S4 feet. On examining the recess in U14 
mountains in which {his mass is found, entirely eu- 
compassed with eminences wherein the strata are 
in the greatest disorder, it evidently appeal's to be 
only fk'om the interior part of the soil that such a 
biock can have been thrown out on the surlace. 

92. Near this spot is a marl-pit, of small us« 
for agricultural purposes, yet interesting of its 
kind : very little of the marl remaining in it il 
susceptible of pulverization by the air, being ^• 
trified in large masses, much resembling tl>e Namuv 
stone, as it is called, which is employed for build- 
ing along the course of the Meuse as far as Hd- 
land. It is a blackish grey marble, is very hard, 
takes a fine polish, exhibits, where broken, a sbinliig 
surface, and is intersected with veins of white iper 
containing druses in their vacancies. From these io- 
dumted masses there are many gradations to the 
soft Tnarl, in which I found chrystals of spar^ and 
60ia& pyrites, but no inaririe bodies. 

S3. At a little distance, a high road waa carry' 
ii^ on upon the slope of the mountain, under the 
direction of M. Matthey, who led me to some 
parts cut to a great deptli for the purpose of level- 
ling it. Here begins a great phenomenon wlucK 

m; 
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my friend Guyot had recommended to my obser- 
vation, especially in the ValdeRus: consisting tff 
rounded stones, as well primordial as calcareous, 
the latter differing in their nature from the rtrata 
of the preceding mountains. As we continued to 
ascend, following the brow of the precipice which 
rises above the bed of the Scyon, we catne to a 
naiTOw pass, forming the boundary between the 
territories of Neufchafel and Valangin, where M. 
Guyot had directed my attention to three thick 
strata of grey lime-stone, which are very remark- 
able with respect to the history of marine anmatt, 
and will serve as an example of what I have seen 
in many other places, as well in stony strata as in 
soft; that is to say, changes in the species of marine 
bodies in successive strata. In the undermost of 
these strata, which altogether form a projecting 
rock belonging to Valangin, I found no marine 
substances ; nor did I perceive that the succeeding 
stratum contained any in its lower part ; but its upper 
part was filled with extraneous bodies, which I can 
compare to nothing butthe cig^orrM commonly smoked 
by the Spaniards, and composed of rolled op leaves 
of tobacco ; for these bodies, in tlieir section, appeared 
to be laminae rolled up in the same manner; the 
largest of them were about the size of my finger in 
length and thickness ; and they lay here in such great 
abundance as almost to touch each other. From 
these, the transition is very striking to the marine 
bodies contained in the uppermost stratum, of which, 
however, the shells are decayed, and only the nuclei 
remain : 
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reniain : they cobsist of turbines of a particular kind, 
which I hud also seen in a stratum of the mountain 
0* Snihve near Geneva ; their character is that they 
are tlattenfd lengthwise, and are consequently oval 
in their section : and here I saw among ttiem some 
helices vyith two ciiigitli, one broad and rounded, 
the Qther n&rrow and angular. 

04. Phenomena of this kind, very common in 
all stony calcareous mountains, arc so contrary to 
the hypothesis which was first introduced by Uufftin, 
^t)d hfts since been frequently repeated by ol hers, of the 
production ai calcareous strata from the detritus of 
shells and madreporiE, that it is scarcely worth wliJlc 
to enter again on tlie subject. Hqw could this dclri- 
ttis, wUich is supposed to have been carried along by 
currents on the bottom of tlie sea, have been spread 
, over tracts of such vast extent, in strata so regularly 
parallel with each other, sometimes extremely thin, 
and of a very fiife grain? How should the marine bodies 
contained in these strata, instead of exhibiting any 
appearance of trituration, preserve even their most 
fragile parts, as for instance, their spicula? And 
lastly, liow should the kinds of marine animals be 
foimd so frequently to change in successive strata, 
where it is apparent that viho\& families have lived 
together undisturbed, since they are found of all ages, 
sometimes of a single species, sometimes of different 
species? No explanation can be given of the gene- 
ra phenomenon, except tha.t of which the first idea 
was suggested by M. de Saussure, namely, a sw>' 
cession 
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cession of chemical preclpitaiiom in the prhmr^al 
liifuid wherewitli our whole globe was originally co- 
vered ; a syetem which I have since extended by all my 
own observations. These prevlpitaliom were some- 
IJmos suspended, from a cause analogous to tliat which 
occasions suspensions during snow-storms; for they 
wei* produced in tlie liquid, as the precipitalion of 
neater is in the atmosphere, by the ascension of new 
ingredients under the form of e.vpmsiblejimds pro- 
ceeding from the interior part of the globe. Some- 
times each repetition trf" these precipitalivns was of 
lonn continuance, and thus produced thick strata; 
and the suspensions being also long, time was af- 
forded for changes in the species of marim animals 
on tlie same parts of the bed of the sea; at other 
times tlie precipitations were short and frequent; 
and in this case thin strata were produced. During 
every interruption, the surface of the stratum last 
precipitated underwent some modification, which 
prevented the next from uniting with it in such a 
manner as that the two should be consolidated in it 
a single stratum; and I have observed the sanie 
thing with respect to the snow in hiijh mountains; 
in the sections of which, on the brows of rocks, aftet 
the fall of large masses, appear distinct strata, the 
product either of different winters, or of successive 
showers with long intervals between them. 

95. From the spot which I have just described, 
.we descended towards tl>e small town of Fiilang-ia, 
situated at the lower end of the fal de Bus, This 

valley 



valley is here entirely closed, except where it affords t 
passage to the Seyoit, which, crossing the whole 
breadth of the cliain by the cleft in it already de- 
scribed, issues forth near Neitfchatei. Yet all thii 
valley, and the lower part of tlie slopes of its 
niountains, are covered with an immense abundance 
of bhcks and smaller masses of rounded slana, 
some of them calcareous, but the greater part pn 
7nordiaL M. Guyot, with the barometer, bad 
measured the slope of the Scf/on in this valley. At 
the point where it enters, above Moulinet, its level ii 
1008 feet higher than that of the Lake of Neuf chalet; 
about three quarters of a league below this, iti 
height is reduced to 840 feet; -at the mill of £^ng«f 
hn, to 774; and it is only 703 at the bridge ^ 
which the river is crossed to I'alangin: from 
latter level, this stream descends into the cleft- 
the mountain, in its way to the lake. From Mo^ 
linet to i'alangin, there is, as I may say, one 
valley within another; a subsidence having bert 
taken place, of which I shall soon mention souk 
very extraordinary characters, and which has cut 
longitudinally the bottom of the Vol de Rut, -le«k 
ing a terrace little interrupted, along the r'u 
eminences that separates it from the f^al de 
Sagne; the mean elevation of this ridge being 
1060 feet. 

96. 1 have said that the bottom of this valley i» 
covered, to a great depth, with rounded stones of 
the primordial classes, as well ^ the calcareous; 

these 
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these extend also a considerable way up ibe foot of 
the mountains, especially in the part where the 
Seyon takes its passage through the cleft ; and as, 
above this point, it forms a cascade, it has cut its 
■way through the midst of these atones ; so that its- 
bed bein^ for some time much below the level of the 
bottom of the valley, they are seen to be accumigi' 
lated to a very great thickness, the lime-stone not 
yet appearing beneath them. Hut the most remark- 
able circumstance of this phenomenon is, that higher 
up in the valley, between Valang'm and Fenm, there 
is, on the left bank of the river, a promontory ad- 
vancing from the chain, and at some points even 
separated from it, though plainly appearing, when 
viewed at some distance, to belong to the moun- 
tain, as well as many others, within sight all the 
way up the valley, which is terminated by Mont 
Chasseralle, rising 3440 feet above the level of the 
lake of Nenf chalet ; yet the promontory whereof 
1 am speaking is nothing but a large congeries of 
the above-mentioned stoijes ; and its front being at- 
tacked by the river, a number of blocks of granite 
are seen to project in the cliff which is thus pro- 
duced. 

97. Here I recollected what is mentioned by M. dc 
Saussure as an effect of the debacle, when, in his 
Voyages dans les Alpes, ^ 319, he is giving a de- 
scription of some part of the borders of the Lake 
of Geneva. " Between Tour-ronde and MeiUeiie, the 
*' road passes over the high hill, which extends above 
" Eriart 
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^ Evian.0.. This hili, composerl entirely of grafc^- 
*^ esLiiA, and rounded pcbblesj and scattered with. 
** block$ of granite and other id pine stones, -hA 
*^ been vuuiifestly formed by the acctunulatioii of 
*' Jtbe deposites of the current, which, at tfie time 
'^ of the great debacle, issued from the valley of the 
^l^lhoney and rushed down into that of our Ante" 
We may here perceive the consequence of viewing 
certain phenomena only in some particular spoti; 
where they are associated with circumstances, wfaich^ 
bowever striking, are often entirely accidentaL If 
M,. de Saussure h^d seen the above phenomenon 
repeated in a valley of the Jura, more than 1200 
feet above the level of X\\q Lake of Geneva , mch a 
manner of accounting for it could never bave'-etfe 
tered liis mind. Neither was I led into this erwt 
by the vicinity of the AlpSy when T beheld the pi*^ 
digious abundance of the blocks and rounded stmud 
which are scattered in the Vol de Jfnj; because, i» 
niy first travels in Germa7iif I had observed the aani 
phenomenon on extensive tracts of the country, 
consisting of sandy hills and plains/ at a ^reat disJ 
taiice from any mountain ; and I hope that tbe v^ 
numerous facts of this kind which will be found d^ 
tailed in my present travels will exclude every doubt 
of the expulsion of the^e masses from withia^durftig 

the catastrophes of the strata. - • 

■ •' » 

98. Prom Valangm, we ascended the teiMctf 

which follows the foot of the eminences of tbevii^bl 

bank of the Seyony aQd of which the level i^ about 

9 350 
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350 feet above that of tiie bottom of the valley. 
We psssed by BoudeiiUer, Jonckhre, and Hunt- 
Genevey. and crossed tlie ciiain of coiineiiees sepa- 
rating the I'a^ de Rus from the Vut ile la Sagne, at 
a high spot called Les Loges mr Fmtuhie, leaving 
on our left the great emineoce distinguished by tiie 
name of T^fe de Rang. When we had ascended 
above the level of the bed of stones which covers 
tbe Vat dc Rus, we bet;an to see the limestone strata 
at the foot of the eminences; but the same rounded 
stones were still scattered on the slopes. 

99. Before I quit the Val de Rus, I must speak 
of a phenomenon of the waters more remarkable 
than any of those whicli I have liitherto mentioned; 
and I shall give the same account of it that I re- 
cffived from M. Guyot : it will convey a still clearer 
idea of tiic interior state of these mountains, and 
will render less surprizing the phenomenon of the 
prodigious abundance of tlie roiiuded stones which 
cover the bottom of this low space, and even ascend 
the slopes of the surrounding mountains; since it 
\viti shew what passages were open to these frag- 
ments, when they were expelled from within, after 
having been triturated by the subsidence, the rup- 
tures, and the angular motions of the masses of 
strata, and how violently they must have been agi- 
tated on the surface, before the equilibrium of the 
water and the interior air was re-established. The 

Eon now in qnestioii is an intermittent 
died Le torrent de St. Martin, which 
gushes 
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gushes oiit, from time to time, near the upper pirt 
of the valley : this happens most frequently after 
great raios, or the melting of the snows : it seldom 
occurs twice in the same year, and sometimes oM 
tit) after an interval of six or seven years ; com- 
monly it runs only for a day ; but there are instances 
of its contintiance for four or five days: it iseuo 
from the foot of a mountain between the villages 
of St~ Martin and Domhrcssom I saw the bedoJ 
this singular stream, but it was at present dry. 

100. When this torrent begins to flow, the water 
immedintely gushes out in great abunttancc; for 
soube tiinc it continues to increase in quantity; but 
aftei-wards it ditotnishes, and at last ceases, till the 
|>benomenon is renewed. The water, as it rka, 
bubbles out froiu the foot of a slope of lime-sHm 
mbbisli, covered with firs. The area of the space 
t-oin which tlie torrent first issues is about 30 feet 
stiuave ; but many small springs a|)pcar on the conrsf 
of Uie principal stream, and others may even be 
produced at pleasure witbin a certain extent, by 
perforating the turf with a stick. During the pe- 
riods when the torrent does not flow, the whole of 
its bed is grassy ; and ttiis was its state when I san 
k; when the water gushes out with violence, it 
carries away the turf in those particular parts ; but 
if some years elapse without the re-appearance (^ 
the toiTcnt, tlie grass again overspreads even 
»pace from which burst furtii the principal stri 
The return of tho torrent is announced to the ii 
habitai 
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habttaots of tiie foot of the mountain, to the dis- 
tance of half a league, by the breaking out of a mul~ 
titude of suialt springs in theif grounds, aiid evea 
within their houses. When the water issues forth, 
k soon linds its way into a channel of about five feet 
in breadth and depth, and not above 180 feet in 
lengtl', which it has cut for itself through rubhish. 
and at the bottom of which it has laid open to view 
large masses of stones, chicHy primordial. VVithia 
a few hours after the torrent has begun to flow, it 
fills the whole of this channel, and frequently even 
overflows it: below its extremity, the water has no 
certain bed, but spreads itself over meadows and 
cultivated lands, till it reaches ttie Seyo» at the dis- 
tance of about 800 yards, preserving the whole way 
the utmost limpidity, though it passes over ploughed 
grounds, on wLiich it does not lie long enough to 
set the eartliy particles in motion. , .. 



101. Such is the phenomenon; and I shall now 
explain its probable cause in the words of M. 
Guyot, who gave me in writing his ideas on the 
subject. " Having been a witness, in the year 
" 1778, of three successive issues of this torrent, 
" (which was considered as a very extraordinary 
" ciixurastance,) 1 think I have grounds to con- 
" jeclure that, from Dombresson to BoudeviUer, 
" the base of tiie mountains, among which is Ttte 
" de rang, covers a subterranean river; and that 
: the exterior torrent is formed, whenever there 
^ is too much water in the channel of this river to 
*' flo* 
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" flow out, by its usual issue, rt-ith sufficient swlft- 
" ness, comparatively with the quantity which en- 
" ters (I by several higher passages ; as in conse-J 
" f|ucrrce it then rises throuiih crevices covered otgf 
** by heaps of ruitbish. \/i ,i respect to the iSBU* 
" of this river, I suspect that, quitting the daw 
*' tiou of the mountain below fioiidtvUkr, it crossed 
•* the Val de /^^f* between that j-tace and Coff'ralie} 
" that afterwards, by some subterranean chasm,' 
" similar to the defile in which the Scr/oii HowsalMve 
" ground, it passes under Pcseu,r, near the plftod 
" wh<rc the latter' river issues forth into the lowc* |nrt 
'J* of tlie P^al de Travers ; and that htnCfr it protoeitltiA 
" discharge itself into the laJh; near Serribre, 4be#tf 
" smalt stream does in fact gush out at the feWJol 
" the' rocks', and is immedititely employed, beiM 
** it reaches the lake, m turning' a lumber of whe^ 
" belonging to paper and eoTii mills, founded^ 
" and large hammers moved by water. The foUow- 
** ing ape tlie facts which Ivave' suggested to' tne' tliis 
'* conjecture. '■' 

" T. The niountairt whence the torrent ^SUSf 
" forms a part of a considerable mass ^f inoMtieJiiif 
" and iiigh ValJies, of which the n*tefs haVtf ctf 
" other discharge than by sinkitiji intw ft liind of 
* turmeis in the surface : these watcFs' rtuSt fliere- 
** fore find within some common reservoir, and softie 
9 passage by which they may be carried oiF. 

^"* 11. It is well known in the cobnti'y that- n©sf 

" of the tunnels, which are very numerous, espe- 

" cially 



7 eiatly bi^tween BoudftvUkt* aiKl Fontamei; wttM 
^.tbe water^ but afe a ^esat depth : dimiy psrsbfoii 
^^ 9i»mvt mti thatv trhen, stoilding neai" these tmlMkfi^ 
^ithey bftve heard m noise wtthinr, like : that. o£ 
V mbmii^ water ; and iadeed I kas/e beard . it mjim* 
^^ ^eif «ear swie of them. - 






IH4 Between BoudevUkr and C^r'itne^ Ihentsr 
L passed acFosa the iPir/ ii^ iSi^^ a^y argillaeei)tis> 
/ ^^M^ adoi^ which ria^ springs q£ clbut wHteii^I 
f cold io l^e midisti of sunaiQiec ; the little Hreil (salkrGh 
^- &lK|g^ i» formed by thejufitetwu^dNG thesd s{Nrirrfr^ 
^^ neai? SmgertuXy. whence ifc flotvs lx» umle withr.tbi^ 
'f, iS^yc^an Fatatigm Naw thia arigiiiaceosas rU^ 
^f . iMMKe» in* & direction to\^ards Pes&ujr^ kaA am^^ 
% riCfUfmntly towards Serriire- which iiesf below it 

■j -. ■ -^^ 

.. " IV. Lastly, having, in 1778, at the time when) 
** I observed k torrent dt St. Marfin lA the Fat: 
^ dfi RuSy, made inq^uirieaf respecting the sttfeann alt 
^^ SerrihrCj I obtained such inforitiatioir .as^ Cbv- 
responded with' my own idea; Thia^ streams is\ 
constantly limpid, and in common seasons there 
is little variation in the quantity of. its \^at^r ; 
but it swells before the. bursting fortli of the: iof^. 
rtmt^ during tJie continuance of which it remaimci 
'' attbe same height;, but vyhen the latteu !& dried: 
op^. tfaa former soon returns to its usual stated" 
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102. This deduction bears' ait (he charactei^s ofi 
having beenioiade b^ an attentive: and judicioue ebr- 
si^rwr; and we may take it as our certain guide to 

the 



I 



I 



ill 

the mterior part of these mountains, where it will 
lead us to a knowledge of the state of such of their 
parts as are above the level of the Lake of Neuf- 
chatel; that level being the limit of all visible dis- 
charges of the waters which circulate in tlie inte- 
rior caverns. And although this knowledge extends 
only to the mass of the secondary strata, yet from 
the state of these we may collect what must be that 
of the primordial beneath them ; since it was the 
latter which first subsided, the edges of their separate 
pieces being broken and shattered in every direction 
during that catastrophe ; and the prodigious abun- 
dance of their fragments now dispersed on the sur- 
fece, intermixed with others of /i/«e-5/o«e, were then 
triturated and rounded by the expansible Jtuids, 
violently compressed in the caverns. In countries 
where the superficial strata, down to an unknown 
depth, consist entirely of sand, the disorder of the 
stony strata which lie nnder them cannot be known 
as it is here ; but it will be seen to manifest itself 
by the same external symptoms, namely, blocks 
rounded masses of every kind of stone. 
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103. From Loges sur Fontaine, after having crossed 
another ridge between two of the eminences com- 
posing it, the Montagne du Croc and a neighbouring 
mountain, we arrived at Boinou, which I have already 
mentioned as situated iit the upper end of tlie Pirf 
de la Sagne ; hence we passed over another ridj 
and came to La Chaux de Fond, a large and 
tiful village in the same wide cotnbe in the It 
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rt of xrhlch stands that of Lt LOclei La Chaudf 
\Ftjnd is 1 860 feet about the level of tlie Lak6 

IVeufchatcl, and Le Lode, 1680. I shall uoi 
Der itito a description ctf the beauty of the former 
lietge, \rhere we spent, the night, and where every 
hg bespeaks the opulence of its inhabitants in a 
tnner which must appear very surprizing to those, 
i6', not having heard any previous account of \h\i 
ice, unexpectedly come upon it amidst these wild 
iuntains : 1 shall only mention that I had here the 
^asuire to meet with M. Jaqujet Ditoi, whose 
xjhisiiing mechanical genius has so, much contri' 
ted to the prosperity and celebrity of this village J 
r automata, in particular^ and those of his sou, 

various kinds, and reduced even to fl)e, size of 
f^', do honour to human ingenuity. I was no less 
gased with the simple manners of this extraor- 
ofaiy man, than with all the products of his ta* 
Qis which he shewed me in his work-shop ; hfe wad 
I good as to offer me his assistance in my obser-* 
itlons ; and of this offer I availed myself in thd 
sX of my excurbions in these mountains. 

May Z6th. M. Matthey and his frienGl Al^ 
yHouPAR undertook this morning to he dxy guides^ 
Ve went first to the place called Puiileret, on the 
oad into Franche-Comtif across the ridge of emL 
^ces' which commands the slopes towards the 
Dmuv. All these eminences being rounded and 
covered with grass, no judgment could be formed 
h%pecting their interior state, were it not for anothei* 

volVi* I vcrj^ 
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very remarkable phenomenon of the waters. . On fi 
terrace at the foot of the ridge is a long row of tho* 
funnels which are mentioned by M. Guyot in the 
foregoing account of the torrent deSt. Martin ; thej 
are nearly equidistant from each other^ like beads in 
a rosary, and are covered with grass down to the bot- 
tom ; the rain-waters descending from the aioiintaiDS 
sink into these and disappear. Another row of 
these tunnels was pointed out to me by my compa* 
nions at the foot of a different ridge of eminences^ 
The superficial soil being here only a very thick mass 
of rubbish, these hollows have been formed in it bj 
the small rills, which, in rainy seasons, flow down 
tlie slopes of the mountains, and have found passages 
below into interior cavities. There are many more 
tumiels of a similar kind in various parts of these 
mountains ; and I have also seen the same pheno- 
menon in mountains composed of primordial strata, 

104. Among all the phenomena of this country, 
the torrent de St. Martin is certainly that which gives 
us the clearest insight into those interior caverns 
wherein the waters are collected, and where, when 
too abundant to pass off freely by their usual chan- 
nels, they rise up to the roof, and enter the crevices 
communicating with it; but this torrent is not the 
only phenomenon of its kind in these mountains: 
M. IVIatthey informed me that, among the turmtk 
in the vale of Brevine, in all of which, in common 
seasons, the rain-waters are completely absorbed, 
t^iere are some wherein, from time to time^ though 

nothing 
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bdthing extraordinary appears without, the water 
rides till it overjflows ; hence it is supposed that the 
'Water commonly passes off at the foot of the motm- 
biins by some issue liable to occasional obstructions, 
tirhich can only be removed by the pression of larger 
columns of the water, when sufficiently swelled to 
rise to the roof of the cavernS; and enter the above 
crevices* 

105. Descending towdrds the valley of the DottJt 
from the eminence oii which Puilleret is situated^ 
ive passed near another grassy summit, with th6 
prettiest village on its slope that I ever saw in any 
of my excursions among mountains. This village 
is called Dazenet, or Planchettes, is encircled with 
fir-woods ; and the opulence of its inhabitants ap- 
pears in the neatness and solidity of their houses ; 
iieai* it begins a combcy by wliich we went down to 
the bank of the Doujr. Were any proof wanting 
Ihat this river had not excavated its valley, such 
a proof might be found in the part of its course 
i¥hich we at present followed. The magnificent am- 
phitheatre of rocks already described near Zes 
JBrenetSy as rising in terraces covered with firs and 
beeches, continues here along the lefl bank of the 
Douj^; but on the right bank there is a large tract 
■of meadows, into which opens the above combe, 
here bordered with rocks ; one of the sides of this 
tombe^ advancing to tlie bank of the river, forms 
a defile with the opposite bank ; and it is very ma- 
nifestly seen that the combe itself is only a greater 

I S Mubsic 
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subsidence iii the mass of the mountains ; for lk 
strata J of whiqh this side presents the lateral 4ec< 
tion^ incline strongly inwards, and rise towards Ae 
channel of the Dour. This defile is so nUrroWy that I 
the stream, swelled by the late rains, entirely filled I 
it up, covering a road under the rocks, which is that 
commonly taken to Maison Monsieur, a villi^ bt- 
low the defile ; yet, though so much risen above ib 
usual level, the river was perfectly clear; because 
the waters that flow over the surface to join it descend 
slopes covered with grass ; and those which issue as 
rivulets from the foot of the rocks proceed from in- 
terior lakes, wherein ihey have depo^sited all the 
earthy particles collected in their /course, and whence 
therefore they flow with {he limpidity common to ail 
the rivers which issue from exterior lakes. 

106. We took a boat to pass down the defikii 
W'here I observed a great change in the loouii^ 
on the left : here it no longer forms a part of thrf 
amphitheatre of rocks covered with trees which I 
have described above, and in which, large masses 
having totally subsided, the sections of the strata 
are seen on the sides : in this part, only a simpk 
fracture has taken place, wherein a mass of the 
strata having been overturned, the side of the defilf 
is formed by their plane, and their irregular sectioi^ 
appears to rise in battlements on the summit of Ac 
mountain; a phenomenon which M. de SausanM 
lias described on certain sumqgijits of the AlpS4 

107. 1^ 
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1(57. Beyond this defile opens another basin of 
extraordinary beauty ; being again a part where k 
very large mass has totally stmk^ and is covered over 
M'ith rubbish, which, having been levelled !)y the river, 
now forms fine meadows. This basin also is bor- 
dered by an amphitheatre of rocks in terraces, co- 
vered with firs and beeches ; and at this season of 
the year, the latter, blending their new foliage of 
a tender green with the dusky tints of the former, 
produced the most beautiful and pleasing effect. It 
is here that the village of Maison Monsieur is sir 
tuated ; and a fresh symptom of gresit catastrophes 
presents itself jp a combcy which slopes down in this 
jbasin from the top of the mountain, and by ^hich 
we reascended to La Ckaua^ de Fojzef. 

May 97 thf M. Matthey being obliged by busi- 
ness to return to Neufohatel^ M. Choupar was 
80 good as to stay with me, and to be this day my 
guide. We spent the morning in visiting, the mills 
which work for La ChaujL' de Fond^ aiid which exr 
hibit a phenomenon of the interior waters still more 
surprizing than any of those hitherto mentioned. 
The stream employed in turning these ipills issues 
from a tunnel of the kind described above ; after 
whicby at a little distance, it runs into another, con- / 
tihuiiig to flow in the same manner the whole year ; 
after long rains, and the melting of snows, this ri- 
vnl^ swells ; but not nearly so much as it wquld dq 
if its course were exterioj: throiighput, 
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]0S. Though the rivulet bad always j9owed in 
^is manner, no use was noade of it till the year 
1 754 ; when the popi^lation of I^a Chmx dc P(md 
)}aving very much increased^ some persons of ^, fa- 
mily named Pereet thought of employing it to 
turn mills ; and they accordipgly completed the pi- 
terprize at their own expense, on cpQditioii that tlv 
mills should always remain the property of tbemr 
selves and their descendants. It yfaji easy jto exca- 
vate a space at the entrance of th|3 tunnel in which 
the water sank, and to erect a mill imoied^a|elf 
below its first fall ; but.thieir plan was to find pla^ 
for a sqcond, \>y cpntiquing to open a passage aloi^ 
the subterranean course of tl^e rivulet^ which lies 
for some way between two strata of very hard Umtr 
stone; and they were obliged to follow it to the 
length pf spo feet, before they canje to a convenient 
pituation for ^mother fall. After this, not knowing 
what they might meet wjtl) lower 4owq, among 
strata which were rpuch shattered and ^isplfwxd, 
and finding ):hat so far there was, at each fall, a 
quantity of water cyjBp more than sufficieqt to turn 
two wheels, these adventurers contented them- 
selves with enlarging both jLhei): excavations so fieur as 
to place in each two wheels and two mill-stonef. 
Then by a canal tliey led thp pverplus of tfie w^ter 
remaining on the outside tq ^ |ower tunnel^ into 
nvbich when they found that it^ pank, they madp 
there another excavation, where Jhey placed thp 
wheel of a sa\y-mill. Such is thi§ lingular streao)^ 
j&uddcnly issuing forth in a high yallpy, {La ChoM 
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fe Fond being I860 feet above the level of the^ 
fiike of Neufchately) and afterwards losing itself in 
lie jDooiintain. 

' 109. I was informed of all these particulars by 
the miller, who was one of the family to which the 
tni lis belong; land seeing that I took great interest 
in this phenomenon of the waters, he told me that, 
on the other side of the Doux^ it extended, with 
similar circumstances^ into Francke-CojntS and 
EnrgUndyy where these subterranean streams were 
likewise employing in turning mills : then, speaking 
6f the labour and expense which it had cost his fa- 
ihily to construct all that he had shewn me, he 
aUded, " We* have not beeri so lucky as the adven- 
'* turers at Nabier in Franche-Comti ; for after they 
" had followed down to some depth, a brook sink- 
^' ing into such a tunnel as this, they came on a 
^* sudden into a cavern^ which afforded them three 
" successive falls, without any farther trouble than 
*^ merely to construct the mills, 

• 110. I must here repeat an observation which I 
have already frequently made, but which demands 
particular attention, because it shews into how many 
errors those must have fallen, who have ventured to 
form systems on tlie history of the earth, from a 
few superficial observations ; it is to the wants of 
society, together with the industry of individuals, 
that we are wholly indebted for our knowledge of 
the internal parts of the continents-; but these scat^ 

• tered 
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tered discoveries would have beei> of little UM. ia 
GqoIo^i unless tbey bad been collected, ia various 
places, by (attentive observers, wbo, at the same 
time, had laboured to discover their true connexion» 
with eaA:h other, and with exterior phenooieDa; 
connexions like those which subsist betweep the 
branches springing from one common stem. I ivas 
the more struck with what was told iqe by the 
miller at La Ckativ de Fond^ because I wa» already 
V acquainted with the external state of the low hill| 
pt Francht'Comtis opposite to the line of the moun^ 
tains of the country of ^eufchatd; and the former 
(Exhibit, in the greatest disorder, the saipe strati 
pi lime-sione which are found at the top of the 
latter; thus affording an evident proof of a great 
phang^ produced by some catastrophe iq their xdfir 
tive level. But here twq questions present them' 
pelves: 1. Whether was tliis phange effected by 
|be elevatiqn of the parts now highest^ pr by the 
subsidence of thpse now lowest f — 2. Did the catafr» 
trophe extend no farther tjian to this chapge of 
relative level? — This very extensive district^ 
the ^'hole surface of which, to as great fL depth 
^s it can be known, consists entirely of lime-stwc^ 
as well as many other countries of t^e same oature 
both in flurope and in Asia^ will immediately re- 
solve the above questions ; for these strata, wherever 
they have not been broken by the catastrophei 
thenjselves, form solid tabular masses, capable of 
supporting a great pressure above ; wliich is npt the 
case with the foljated strata^ such as the schistic 

gnem^ 
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gfkeUsy &€^ But when the cause has been directty^ 
(UfiCOfered in the former, it may easily, by other 
symptoms, be found in the latter also, as I shall 
shew .in my subsequent travels. 

111. The grand criterion with respect to the firet 
qu^tion consists in this ; that, had the strata b^^ 
eitvatedj no ca^em, no vacant space of apy kind, 
could exist in their mass ; because^ the, eflort pro- 
ceeding from b^neathj it is only from the pressure 
exercised by the l(mer parts that the higher can 
have been raised above their original level; a con- 
sideration extending to the whole mass of the strata^ 
at every height, in opposition to the systems in 
i«bich the elevation of the whole^ mass of the con- 
jtkaents forms an essential part. The pbenomenoor 
of caoemSy therefore, affords an incontestible proo^ 
that the changes of relatwe level, in masses of thtf 
9tra$a originally continuous, have resulted from tbd 
subsidence of the masses now the lowest ; and that 
^i^ inferior strat^j which must have sub&ided before 
tbe ij^ have not been regularly followed by all 
tbe superior^ in parts where masses of the Utter 
h^ye met with sup^rt on their sides; the frac- 
tures oot having passed vertically firom stratum to 
'stratum. 

112. The subterranean course df the waters in 
this moaiitainous country, where their discharge at 
the lowest superficial level of the vallies is not pro* 
portiona|l to the quantity of rain which falls on the 

ground. 
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ground, gives reason to suppose that a part of ths 
percolates to a greater depth, and that the subv( 
sion of the strata cxti'nJs down to those of the^"* 
mordial classes wliich form the basis of the rest, and 
of which so many fragments have been thrown out 
by the compressed expansible fluids. Now this 
agrees witli what 1 have said respecting earthquakes 
in my Lcttrcs sur I'Histoire de la Terre et dz 
tUonune; that, as they are not accompanied with 
extttioT explosions, the ^uid which produces them, 
and which Bhakcs even the mountains, cannot be 
any other than the aqueous vapour. The torrent 
de St. Martin affords an example of what I then 
supposed; that the waters which circulate in gal- 
leries above those wherein lavas are formed, in the 
common course of things, find free issues; but 
when, in consequence either of some obstacle in 
their course, or of some increase in their volume, they 
rise in these channels, they then meet with crevices 
through which they penetrate down to the furnaces 
L where the lavas are prepared. Among physical 

H causes, there is no one that possesses a power equal 

H to that which may be exei-cised by the aqueous vet- 

^1- pour produced in these subterranean furnaces, 
^1 while it subsists with the same degree of density; 
^1 as is the case so long as it only extends itself along 
H the deep galleries in which the matter of the favas is 
^V formed by a kind of combustion ; but when at last 
H this vapour enters higher passages, where it no 

H longer finds an equal degree of heat, it is decom- 

H posed, and thus loses its force. Tliis theory is sup- 
I portec* 
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poi^d by all the phenomena of - vokanos ; ami 
wrthquakes themselves afford a proof that the 
catastrophes of the *^rflf^^ have been produced by 
subside^ices ; for if the stability of our continents is . 
Qot destroyed even by a force capable of shaking the 
jQQountainSy it is because the large and disunited 
masses that compose them rest on the bottom of the 
caverns into wHicb they have sunk, such subterra- 
Dt3an passages only, as I have just described, rer 
rnaining between them ; so that, ever 3ince our con* 
iaents have existed, no farther subsidences have 
taken place, except a few of a local nature, like 
thq.t which has produced the lake of Etaiihres^ i 

.1 1-3. With respect to the second question, namely, 
whether the catastrophes have been confined to the 
change of relative level in the masses of strata noir 
forming loxv grounds around mountains, the caverni 
which I have described in the latter, together with the 
mgular nwtions which 1 have shewn to have bee^ 
undergone by most of the masses that compose 
them, prove that, besides relative differences, a ge- 
rusral subsidence of the whole crust of the strata haa 
taken place, most probably at different periods, but 
always beneath the waters of the sea : and this I 
have demonstrated by Piany characteristic phe- 
nomena* * 

1 14. Observing that, in the mills of La Chaux 

de Fondj the mill-stone swere ofgranitCf I inquired 

of \he miller, vheqce they had been brought ; he told 

me 
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tte that stones of th# 6ame kind Itbouoded on tv^ 
part of these mountains, where they were known ku 
the name of grisons^ as being distinguished at t 
distance from the grass of the grey lichens with 
which they were incrusted ; bu,t that those of a sof- 
fident size to be cut into mill-stones were cbieflj 
found on the side of tlie ridge descending towards 
the Dauxy in the lower part of the combe near 
Da^enety known by the name of the Plain de Pe- 
$tu.v. In the stone fences also, which are built 
of the atones scattered over the downs, or turned 
up by the plough in the cultivated parts, I saw pn- 
mordial fragments mixed with those of limt'-st&ne, 

115. In the afternoon, M. Choupar and M. Ja- 
qiiet Dioz were so good as to conduct me to a 
fftarl'pit lately opened on these eminences, the marl 
lying here also under tho same yellowish' lime-stone 
as on the opposite slopes of these mountains ; wbkb 
afibrds another proof that all these strata have pfu^ 
ticipated in the same catastrophes* In onr ascent, 
from La Ckaua: de Fondy we passed over the point 
of junction of two ridges of eminences diverfi^ 
Ing hence to border the higher part of the Vei 
Sr. Tmier, a low tract which I observed the following 
day.' At this point I found blocks and smaller frag^ 
ments of primordial stones ; and it commands, on 
the opposite sides, very different prospecjts : we had 
ftd<fefi(led to it over the commons belonging Xo La 
Vkaujpde Foi7d^ which rise in a gentle slopts while 
tee side, to^rtfrds the Val St. Imier is a rapid de^ 

qlivi^ 
3 
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clivity covered with ftr-trees. ^heve, ab a higit 
terrace, near the source of the river Suze, which 
flows through the valley, is the village of Les Cpn-^ 
terSf -whence we descended towards this marl-pit^ 
\vherQ the marl had been accidentally discovered, in 
digging at the foot of a slope of the rubbish of 
the yellowish lime-stone for the purpose of making 
a watering place for the cattle ; in^ the marl I found 
terebratultK and echinites spatangu 

\\6. On our return to La ChaiLt de Fond^ M. 
Jaquet Droz ie^ me to see some meadows belonging 
to him^ on the lower part of a slope, - where had 
lately been built some houses, the foundations of 
which were in a grey ma7%^ of a different kind fromi 
that hitherto mentioned ; and there were still some 
heaps of it near the spot. In these, besides the 
marine bodies which I had seen in the common marl^ 
and several others which I had not observed there^ 
iVi^re groups of large balaniy with pectines and 
cstrete^ also of a great size. At a little distance^ 
there were men at work in digging and levelling the 
ground for another house opposite to this spot J 
ahd i saw that in a part of the space they bad- 
feached the section of the Jirata of yellowish lime* 
9tonej which did "not appear in the other part, where 
those strata had passed under a heap of rounded 
•tones, both primordial and calcareous. The object 
o£ M. Jaquet Droz in bringing me hither had been 
to shew, me an example of the chaotic state of the 

strata 
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UrMa and their rubbish, tlie wliole of trhicbj 0!i 
these mountains, is bidden by the grass. 

May S8M. I set out this moniinir from La Chaux 
de Fond^ for Ferrihre dArgud^ the residence of 
Dr. Gagnebin, a physician^ wliose collectioD of 
the fossils of the Jura was much celebrated m this 
country : hence I meant to proceed to the VaiSt. 
Imier, which M. Guyot had particularly advised 
me to observe throughout its whole length; and 
having mentioned my plan to M. Jaquet Droz, be 
was so good as to accompany me in the first part 
of my way» 

1 1 7- We ascended from La Chaux de Fond, fol* 
lowing! the ridge of eminences which borders the 
extremity of the Val St. Imier ; and on the highest 
part of this ridge, beyond the boundary sepal'ating 
tiie countries of Neufchatel and Valangin from the 
Bbhopric of Basky is Ferrihre d'Arguel, situated 
at the height of 2100 feet above the lake of Neuf* 
chateL We Mcnt immediately to the house of Dr. 
Gagnebin, . whom I had great satisfaction in see- 
ing: with this old gentleman I conversed on the 
subject of my observations in countries so perfectly 
known to him ; and he had the goodness to shew 
me his collection of marine fossils, the varieties of 
which were very interesting. Amongst the rest, I 
saw a specimen very generally celebrated, having 
been engraved in Bourguet's work, and in th« 

Acta 
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Acta Helvetica; this is a star-fish with five rays, 
perfectly well preserved, on a splinter of grey lime* 
stone, found in the Doctor's own field. 

. 118. There is a way down almost immediately 
from Ferrikre into the Vol St. Imier, by a passage 
across the ridge of eminences which borders the 
latter; and these gentlemen having given me tibe 
necessary directions, I took leave of them, and set 
put On quitting Ferriire, my prospect in front 
was entirely bounded by the above ridge, which is 
much intersected ; but when I had crossed its sum* 
mit, I was very much struck with the view that 
opened before me. I here looked down into a very 
low "oalley^ terminating at both ends in a cut de sac, 
the end nearest to me being that at which is situated 
the village of Les Corwers^ wher^ I had been the 
day before. The sides of this valley are crowned 
with eminences, forming a kind of scalloped out- 
line ; and their rapid slopes, studded with project^ 
ing rocks, are covered with fir trees. Along the foot 
of both these sides are terraces overspread with 
rubbish, well cultivated, and very fertile ; and the 
bottom of the valley, varying in breadth, consists of 
meadows, through which wiuds the Suze. But these 
are not the only circumstances in contradiction to the 
hypothesis of the excavation of vallies by running 
waters; it will presently be seen in what manner 
the Suze is formed^ and how it issues from this low 
space. 

119. From 
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119. Frorifi the point where I had crOMed the 
ridge of eminer>ces, I went down, by a very sleep 
patli to Ramm^ tlie liighest of the villages properly 
within the valley, being the nearest to the cul-de- 
sacy on an elevated part of which is the village of La 
Convers. Renans is no more than 1 2^yO feet abovd 
the level of the lake i>f Ntufchatd; so that I bad 
rapidly descended gOO feet. Mont Ckasseral, whiA 
IS the highest of the summits in this part of tlie 
mountains, and has an elevation of S440 feet, be- 
longs to a ridge, on the opposite side of the valley, 
consisting of many eminences one behind another. 
Wherever I could discover the strata, either on th« 
summits or in the slopes, I saw them inclining to- 
wards the valley ; these strata also have slipp^ id 
masses one over another, and thus form irr^ulaf 
steps. The greater part of the waters which fcB 
into the Suze are rivulets issuing from the foot of 
the rocks on the sides of this sunken space ; in d^ 
scending the left bank of the river, I passed stic»' 
cessively through the villages of SonvUlier^ 8fj 
Iinter, Vilaret, arid Cormoret ; it is between the 
two latter that the Suze receives the first stream, not 
to mention mere springs ; this issues from tiie foot of 
the mountain, and bearS; in its short course the 
name of Dou.r : a little below is the source of a 
large rivulet ; and another, still more considerable^ 
bursts forth from between the rocks in tlie midst of 
the village of Cormoret ^ very near the Sui^e. Cotf- 
tinuing to descend the course of the river on tfaei 
same side, I came to the villages of Courtclari^ Cor^ 

tehrtt 
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iebiHj and Corgemont ; opposite to the laitter, ori 
the right bank, a stream, which is sufficiently larger 
to be called a small river^ issues, in the same man* 
ner, from the foot of the rocks ; and the Suze^ after 
having received it^ becoming of considerable si;^, 
flows on to Sanceboz. Hei'e the valley terminates^ inf 
another cut de sac, perfectly similar to that above 
Renans at its upper extremity; and by what kind, 
of passage the river continues its course will appear 
in the sequel. 

» 

IfiO. As it is only to the phen6m6na of the wafers 
that I am here attending, it may be seen that the 
correspondence of their indications respecting the 
interior part of the mountainSy with t!re exterior 
state of those eminences, confirms my opinion 
ahready expressed, that the mountAins iheuisthes 
are masseis oi strata, which, having subsided from 
a higher level, urere broken in such a manner as to 
hav6 fallen in the greatest confusion on the bottom 
of the caverns i^hence" these catastrophes resulted. 
It is only, as I have explained, in the sttata of lime- 
stone, and probably, for the same reason, in those 
of granite, the lowermost of all, that the masses 
subsiding in thk disorder have left the numerous sub- 
terranean passages, which are manifested by the 
waters down to the level of the low vallies, and by 

earthquakes throughout the whole mass of the con^ 
tments. 

r vox. I. K 121. 1 
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l^i. I proceeded no farther tliis day than nSbR' 
celioz, at the loner extremity of the ValSt. Iwae^t 
This valley is really a store-lioiise of prtmordul 
sfones: it is in a direction towards the Alps, but is eo* 
tirely closed at the end nearest lu those mountains: 
as I approached that spot, I discovered, at a coo* 
siderahle height, two clel'ts in the rocks on the op* 
posite sides of the ad de sac; but I did iiot jal 
perceive what became of the river. 

May Q^tJu I iveut up tliis morning to the cleft 
on the left side, in which tliere is tiie high passage 
called Pkrre Fcituls, forming the commuuicatiea 
between the Val St. Imier, and the Val de TVinMfM. 
To tliis opening I ascended hy a combe, at first dbS> 
TOW, but afterwards wider, und leading up to a \i^ 
ta'race which bordeVii the cul de sac of Sonccboi' 
From tiiis terrace I continued my ascent by a &w 
ture in the mountain, becoming gradually so narroir 
us barely to atlbrd space for the road : tlie soil belle 
consists entirely of fragments of primordial stata 
intermixed with those of Hme-stoiic ; and I saw ft 
fine blotk of scrpeniim among others of gramle. 
Wlicn I came to the bare rocks which rise above 
this slope, 1 found their strata in the greatest dis- 
order ; for in some, the Hues of the separation ot 
the strain are horizontal, in others vertical; and 
the sections of the latter, which are the points where 
they have been broken off, form the summits, as 
well of the rocks ahuve, as of those projecting on 



the slopes : the upper strata iiKli'ne towards the Val 
tie Taviimie. The fracture in these rocks, thougti 
accompanied with the retreat of the sides, presented 
at firat no passage, because a large tabular mass 
had fellen down across it. This is the mass whicii is 
now called Pierre Pertuis, it having been long since 
cut through, in the form of a gate-way, as is sup- 
posed, by the Romans ; and tlie traces of an in- 
scription may still be seen on it. 






122- I descended through this opening into the 
i de Tavarme, in order to examine on that side the 
foot of the ridge of eminences by which it is sepa- 
rated from the Fal St. Iinier ; and here also I saw 
large rivulets gushing out from the rocks, and form- 
ing by their junction the Doux de Tavaime, a small 
river so called because it passes by the town of 
Tavanne, from which the valley likewise derives its 
name. This stream is the most remote of those tliat 
unite to fbnn the Bisse ; and the latter, flowing from 
valley to valley (111 it arrives at Basle, there discharges 
itself into the Rhine. I have now mentioned three 
streams in this countiy, all bearing the name of 
DouT, which therefore appears to be an ancient 
generic term for a river. Other generic words are 
used in the same sense along the Alps, in Provence, 
Savoy, and Piedmojtt ; these are Drance in the first 
country, Nant in the second, and Doire in the 
third; some distmctive epithet being always added 
to denote the particular stream. These words are 

Ebably Celtib-; for my nephew n^et wiih some of 
K 1. tliem 
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them in fVakSy where they are applied in the same 
manner. 

123. I returned tljroudi the Pierre Pertuis to 
Sonceboz; and meaning now to quit the Vol & 
Imkr and proceed on iny journey, I reascended the 
terrace, taking the wuy towards the cleft on the 
right, by which I went down into another large 
space surrounded with mountains. It is here that 
the Suzc is seen to issue out of the Val St. Im\tr 
by a fracture the whole depth of the mountain, 
forming one of the most beautiful defiles amoi^ 
these eminences, and descending much below tfaa 
part of the cleft in which the road is made, wheDCe 
I looked down upon it the whole way ; as this frajc- 
ture has many windings, its steep sides alteroatelj 
project and retreat; they are however covered with 
firs, because the strata here dipping rapidly, pre- 
sent their sections above, and the roots of tbeso 
trees easily penetrate between them on the little ter- 
races which have been produced by theu* icregular 
. subsidence. 

I 

124. It is of importance to attend to the course 
of the Suze from this spot to. the Lake of Biennty 
because it here so clearly appears that the hypo- 
theses, both of the e^vcavation of vallies by the 
. waters which flow in them, and of the transporta-' 
tion of blocks from the central chain of the Alft 
into the rallies of the Jurja, are only the offspring 
Df the imagination gf tho&e who are unacquainted 

with 
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M^ith the real fCutures of the country. I shall at 
present confine myself to description, without re- 
peating the applications which I have so^ frequently 
made where the circumstances have been similar. 
With respect to the last of these hypotheses, it has 
been seen that the whole of the Val St. Imier is scat- 
tered with blocks and smaller masses of primordial 
stofie^j as are likewise all the eminences lying between 
this valley and the course of the Doux^ which is on the 
«ide farthest from the Alps, The Stize, in its wind- 
ing course at the bottom of the above-mentioned 
de61e, foams indeed amidst hlocks ; but these are all 
of Kme-stone. On descending from the mountain, 
which, for a considerable way, borders this defile^ 
I entered, by the village of Hutte^ into a very 
large basin, entirely surrounded by high mountains; 
among these is Mont Chasseralle^ which I havQ 
already mentioned. This basin, about two leagues 
in length, is diagonally crossed by the Suzc ; I 
walked on here for an hour, following the course of 
the rivet, before I perceived any point at which it 
could find an issue ; and though, as I proceeded, I 
was very attentive to the stones scattered on this 
plain, and saw every where abundance of masses of 
UmC'Stoney yet among these I could find but twa 
/iragments of the primordial kinds, 

125. At a different hour of the day, or in cloudy 
weather, I might almost have reached the spot at 
which the Suze finds its way out of this basin, be* 
fore I had discovered it.; but the sun being now on 

th^ 



the opposite side, the air, where enlightened I 
rays, formed a bright'line, which seemed to inte 
the mountain from top to bottom, and which, as 
tlie firs were now in shade, was very distinctly sfcii 
tetwixt them. The cleft that was indicated by this 
line is so narrow at the bottom, that it appears but 
just wide enough to admit the Sur.e, which, on its 
entrance, falls from rock to rock on its steep and 
iiTcgular bed : a road has been cut on one side, and 
follows tbe river with less declivity. Afterwards 
this passage widens; there is even, in the moun- 
tains on the rigiit, a large recess of a form similar 
to tbose already described in the Val de Travers, 
and here are seen the sections of the strata strongly 
inclined towards the basin from which the stream 
lias just issued, and in which the greatest 6His((lfc«K 
lias taken place. In this wide part is the village of 
Rucke?iette where the Suze is employed in moving 
heavy hammers. 



126. Below tiiis first cavity, the defile suddenly 
turns behind that part of the mountains which, in 
my way hither, I had passed on the lelt; and the 
strata are here seen in their lateral sections to incline 
tiic same way as the preceding, that is to say, 
■wards the large basin. The Suze continues to fl 
at the bottom of this long winding fracture, wher^ 
is confined the whole way in a narrow cbanoi 
though in many places the higher parts of the ro< 
reti]C, and leave several successive wide openings H 
followed the direction of the river on a terrace ab< 
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nhere I often lost sight of it, on account of the 
deptii at wiiich it floived : whenever it was within 
my view, I saw it forming many cascades among 
rocks, the latter being undonbtetlly mas^^efl that had 
subsided during the catastrophe which occasioned 
the disruption of the strata ; that these masses are 
not put in motion by the stream is shewn by the 
usual proof; tiiey are covered with moss wlierevor 
the water passes over them ; and at the discharge 
of tlie river into the Lake of Bienne, where I again 
met witli it, may evidently be seen that it has not 
brought any of them down from the mountains ; tor 
it has deposited nothing in that spot cT^cept eaiid and 
small gravel. 

127. In describing the abrupt sides both iii and 
below the Vat St. Imia; I have not spuken of tlie 
■chrofwmeler which is afforded here, as it generally 
is among all mountains, by the s/opes of rubbmlt 
successively formed at various heights, wherever this 
rubbish is retained on lower terraces. I have 
already remarked in § 26, on entering this moun- 
tainous tract from I'rancke Comic, that, if our 
co?tthienis had been of very great :intiquity, all 
abrupt sides would have ceased to crumble down, 
and the .slopes of rubbish would evr-i-y where he co-- 
vered with trees, bushes, or grass, according to 
their nature, as they already are in a great many 
places; but that in some parts, the s/(>ffej not hav- 
ing yet risen to a sufficient height, tiic crumblinga 
down are stilt too frequent to allow plants to grow. 
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KXi them ; and of both these cases I focyid examples 
in the road which I have just described. .Here 
^lost of the slopes of rubbish are covered with fir 
woods ; and wherever the trees have grown to the 
height of the rocks, still remaining abrupt behind 
them, the latter^ 'in consequence of the shade and 
moisture, are overspread with moss, and the ope- 
ration is at an end; but some of the slopes sure 
Btill naked, because vegetation is disturbed on them 
by the frequent falls of fresh rubbish from above. 
Paths have been made on these slopes by the wood- 
cutters ; and the trees, wlien felled, are either caused 
to slide down the snow in winter, in tracks cut for 
that purpose, or else are throw-n from terrace to te^ 
race. The industry and good sense which are shewn 
by the mountaineers in some parts of these Ifiboun 
have often excited my astonishment. 

1£8. On the bottom of the last of the spaces en- 
closed within these mountains, which, at its en- 
trance, appears another cul de sac\ I again found 
no primrdial stones ; but on the heights, the case 
is otherwise. In this space, the sti^ata assume a 
different inclination, ^.nd dip towards the outer side 
of the eminences that bound the view : its issue 
piuch resembles that of the Val Sl Imier ; the river 
finds a passage through a large fracture, by which 
' the ipountain on the right is cloven from top to bot- 
tpm : I ascended this mountain towards a narrow 
pass at a considerable height ; and before I reached 
}]^ I saw some large blocks of granite on the slope ; 

but 
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but after I had passed through it to a terrace of small 
breadth, formed by the upper section of a large /^?- 
iida descending rapidly toivards the plain at the ex- 
tremity of the Lake of Bienne, I saw on this ter- 
race, at some distance on the left, a heap of blocks 
of the same kind, which seemed to have been col- 
lected together for some particular purpose. These 
Hocks were as large as the huts of the mountain 
4Bhepherds; and on approaching tliem, I perceived 
that they were lying on the indented sections of 
dipping strata, the points of which, beneath tho^ 
higher part of the mountain whence they had been 
detached, appeared among the blocks. Hence I 
saw, but at a great distance, the snowy or central 
chain of the Alps^ being that in which granite is 
found ; but if, notwithstanding the distance, and all 
the exterior ridges composed of secondary strata, it 
ivere possible to suppose that blocks detached from that 
chain could have reached the foot of the mountains 
of which I am now speaking, still by what agent 
could they have been lifted up and laid on this high 
terrace ? Besides, it will presently be seen of what 
the low grounds consist. 

129, I descended from this terrace by a road cut 
aslant on the slope, into the space extending from 
the chain of the Jura towards that of the Alps ; 
and though, from above, this space had appeared a 
plain^ I now found it to be interspersed, with hills 
. formed by .the summits of masses of lime-stone strata^ 
which^ prigiiially continuous with those of tlie neigh- 
bouring 
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bouring mountains, have here sunk in the greatest 
disorder; «n^ p^rticniarly on the southera side, 
whtre tiieir subsidence has produced ttie Lake ef 
Bknui:. I soon lost siglit of tlic yitps^ for the first 
ridge of tliese hills ivhich presented itself beftnt 
me, and which, from above, 1 had scarcely rs- 
marked, concealed from me all that lay behind k: 
this ridue, retiring, forms the eastern border of ^w 
lake, evidsiitly much shortened at this extremity, b 
well as at tliat near tlie Lake of Ncufckatcl, by Uie 
sediineuts of the waters which descend from tbt 
mountains. To tliis effect, the Suze has here greadjF 
contributed ; I passed before tiie fracture wbeRCB 
it issues, and where, nlieo the lake came up to tint 
point, the stream deposited all the materials wladi 
it had been able to collect eitlier in the ValSt, 
Imier, in the larj^e basins of Hulte and Ruchemtte, 
or ill the tlii-ee long dejilea described above: now 
t\\ these materials are here seen to consist merelj 
of small gravel and minute particles, which lire stiii 
continuing to accumulate, and to encroach matt 
■od more upon the lake. It is through this alluviiJ 
soil, tliat ihc lakes both of NeuJ'chatel and of Bieatu 
discharge iiitinsulves in a stream, which, having 
joined the ^ar, proceeds with it to fall into tkc 
Rhine. 



1 30. When I had reached the lake, I followed H 

western boiJer along the foot of the mounj 

I do not believe that any man who should take t 

road, however he might be prepossessed with 

contrary 
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contrary opinions, could close his eyes against tlie 
conviction that the whole of the wide valley occu- 
pied by this lake and that of Neufchatel is the effect 
oi 9. vSL^l subsidence, comprizing not only tlie large 
mass of strata which forms the hottoin of the lake, 
but likewise all the other masses, which having suf- 
fered great angular movements, arc now remaining 
at a higher level; on the opposite side in simple 
hills, but in mountains on that which I followed, 
and on which, all along the lake, there are large 
iabultp in a line with that one whence I had 
descended by an oblifjue road; these tal/nJcE rise to 
a great height; and at their foot I saw fragments 
of Others which had slipped doun lower, and which 
it has been necessary to cut away in some parts to 
make the road; and here it is not requisite to go 
very far in search of an aperture whereby the blocts 
of primordial stones scattered in great abundance 
on the borders of the lake may have beftn thrown 
out from within; for all these tabular are fractured, 
and in many parts their fractures have continued 
■open. These blocks are also found along all the 
borders of the Lake of \eufchatel ; and the same 
phenomenon has been described by M. de Saussure 
on those of the Lake of Geneva. I spent the night 
at Neuvitle, near the soutk-west extremity of the 
Lake of Bieiine. 

Eity SQth. In my way from JVenville to Neuf- 
l, when I came to the middle of the interval 
sen the twp lakes, I remarked that against this 
part 
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part of the foot of the mountain there were no ; 
tabulcB ; for they had here slipped down beneath the 
level of this low space, which, to a great extent, has 
all the appearance of having been filled up \*ith 
the sediments deposited by the waters descending 
from the mountains and hills, and by the waves of the 
two lakeSy which originally formed but one; this was 
M. de Saussure's opinion as well as my own, and 
it is likewise that of the inhabitants: from the same 
causes, the marshes at the other extremity of the 
Lake of N^iifchately where the town of Iverdim is 
situated, are also continuing to extend themselves. 

131. The lateral sections of the tabulce leaning 
against the foot of the mountain appear at each ex- 
tremity of the interval in which, as I have said, tbey 
are interrupted : I described, in § 89, those on the 
side next Neufchately where there are three of them^ 
one above another, with longitudinal dales between 
them ; but on the side next Neuville I saw but one 
tabulcey which rises to a great height, and behind 
which there is likewise a high valley. The inter- 
mediate part of the foot of the mountain is covered 
by a slope composed of fragments, mostly rounded, 
like those of the Val de Rus; this slope extends 
down to the road from Neuville to Neufchatelj and 
the fragments consist both of primordial stofies and 
of Ume-stone. On this slope, a road has been cut 
up to the vale above, through which lies the way to 
Mont Chasseralle* 

May , 



Alay 3Ut. !M. Dardel, a clergyman, one of 
jje gentlemen to whom my friend Guyot had re- 
lommeaded nie at Neufchately was this day so good 
is to accompany me to the marl-pits of Haute-rive 
md Si. Blaise, situated near the eastern extremity 
af the Lake of Neufchatel, on the left bank of the 
stream by which this lake discharges itself into that 
?f Bienne, and which is crossed by the bridge of 
Tiele. 

1 32. Along this side of the mountains, it is con- 
sidered as a general rule, that the entrance of tlie 
marl-pits is always to the north ; which, however, 
means only that it turns towards the mou7itaws. 
Throughout this whole space, the strata of yellowish 
Ume-st07ie, and of the marl alternating with it, 
were the precipitations of the sea during a long pe- 
riod ; and those of limestone being the last formed 
here, they consequently lay above all the rest. Now 
in the great subsidence from which resulted the low 
Vtdlies and the basins of the lakes, besides the 
^nvic\^^\ fracture whereby the parts thus subsiding 
were detached from the great mass now forming the 
moitntain, many other fractures, irregularly parallel 
with the first, divided the falling masses into several 
ridges, which, inclining towards the point of the 
greatest subsidence, were retained at different levels 
on the borders of the interior caverns; and as, when 
these masses separated in the parts where the strata 
of marl lay between those of lime-stone, the upj)er- 
most. pieces slipped down to the greatest depth, the 

sections 



teclions of all these strata are found to be turned 
towards the mountain, that is to say, towards lite 
principal mass, from wliich tliey «ere broken off 
I have shewn, in the neighbourhood of La Cliam 
«k Fond, that some of these masses, containing 
ilrata of iUne-storie and of marl, have remained at 
the top of the mountains, while others, on the coB- 
Irary, have fallen down to their foot; the latter is 
the case with respect to the marl-pit of St. Blatii, 
it being but little above the level of the lake. Last- 
ly, wherever any of these mixed masses, having 
fallen from above, and finding support on the brink 
of the great subsidence which has formed the cavity 
of the hke, have assumed such a position as ttat 
their strata have become vertical, the section of 
those of }7iarl is at the surface, where it is covered 
only by fragments; and this is the case in the tnarl- 
pits which I first <iescribed at Gorgicr and Bdk- 
vue, on the same side of the lake. I had been toH 
by my friend Guyot, and it was ccmfirmed to roe 
by M. Dartlel, that the greatest variety of mariM- 
bodies was foand in the marl of those strata wbicli, 
having been originally at the highest level, had con- 
sequently fallen the farthest forward at the fijot tf 
the mountains; 1 had seen that this was the case 
in the above two places ; and I again obsei'ved il 
in the marl-pits of St. Blaise, as well as in a higher 
mass at Haule-rive. 

133. This phenomenon of large masses of stTiSn 
nljich, having boen detached fr^ura those remwning 



it a higher level under the foi'm of mounta'im, now 
ncUne towards the cavities of lakes, is particularly 
ntercsting, tecause it shews the mistake of thos6 
vho pretend that these cavities have not resulted 
iroin any of the causes which effected the subversioQ 
if all the strata before the biith of the contineiifs. 
But as the basiiiR of lakes are only the lowest partfl 
ii valiies and plai?ts, which were certainly produced 
)y the catastrophes of that period, and as this 
ihenomenon, characteristic of subsidence, is found. 
m the borders of the plains as well as of tiic vaLies, 
:he hypothesis that the latter have been excavated 
jy rarmiiig waters is thus overthrown. Of this 
act, I have already given examples from the de- 
icriptJons of M. de Saussure, among which, in § 167 
)f my Elementarif Treatise on Geology, I have par- 
;icuiarly cited that of the great valley of Faucigni/ 
i« Uie Alps; I have myself described the same phe* 
lomenon in tlie Vat de Trovers, and the adjacent 
l^t^ belonging to the Jura ; and I shall now ad- 
^krttn instance of it on the borders of a plain. 

^i34. I always communicated my principal ob- 
lervations during my travels to my brotlier; and on 
my describing to him the large masses of strata 
leaning against the foot of the mountains by the 
lide of tlie lakes of Netifchatel and Bienne, he re- 
collected some rocks which we had formerly viewed 
togetlier along the foot of a pLirt of Mont ^Jali^e, 
Ht the borders of a plain separating that mountain 

I the chain of the Jura^ between Geneva and 
Fort 
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Fort de l'*EcIuse ;nnd he went to exftmine^thetd 
again with his eldest sbn, ' many of whose ohserva- 
tions I have introduced into my travels An Englani 
The side which Mont Salbvc presents . to this plain 
is abruptly cut down, the whole way from the tO[v 
to the slope of rubbish accumulated at its foot A 
fracture, forming the narrow defile wherein the vil- 
lage of Mojietier is situated divides this mountain 
into two parts, which are called the Grand and the 
Petit Saltoe. It is by the greater subsidence d the 
mass of strata now composing the Petit ^Salkt^ 
and their inclination towards the valley .pf the Arotj 
that tlie above interval has been produced: thisi* 
evident at the first view: because in the Grand 
Salhcj the lines of the $trata on the side towards 
Jthe plain are nearly horizontal^ while, in the Petit 
SalhvCy the inclination of these lines follows the 
direction of the summit, which descends towards . 
the Arve. Besides, my brother and I found on the 
slope of the Grand Salcve, towards Monetier^ at a 
level 4 or 500 feet above the highest part of the 
Petit Salhcy the same strata which are at the 
summit of the latter, and which are easily known, 
as well by their nature, as because they contain a 
great abundance of small echinites spatangi, whereof 
there are none in the lower strata of the Grand 
Salhve, 

135. This whole assemblage of circumstances 
manifestly indicates the nature of the catastrophes 
which have happened in this place. Besides the 

great 
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eat subsidence tvhence have resulted the plain and 
e abrupt side of both the SalkveSy these two emia- 
ices have been separated from each other by one 
itncipal fracture ; &.nd the mass of the Petit 
ilboe sinking td a greater depth, and assuming a 
ronger inclination, the interval in which Monetier 
situated has thus been produced. But that same 
\rupt Side shews many other symptoms of the 
Ltastrophe; it is everywhere full of fractures and 
evices; so that not only it is constantly crumbling 
>wn, but large masses are frequently detached 
oui it: one of these happened to fall, as I was 
)ing up towards Monetier once in the dusk of the 
rening; and seeing it bound down the slope among 
16 brush-wood, I took it for a wolf coming to-» 
ards me: having in my hand a stick pointed with 
D»n, I turned to meet itj when, very fortunately, 
is imaginary wolf, being repelled by a sharp pro* 
ction in the rock, flew up over my head, and I 
lerwards saw it bound as before down to the foot 
' the mountain, where it was stopped by a ridge 
^, largp blocks of the same kind, some of which 
id rolled to a considerable distance. The frag^ 
ents are already accumulated to a great height 
pinst this abrupt side ; but they have not yet en- 
■ely concealed the original state of its foot; a sue- 
ission of rocks, nearly pn the same line> still rises 
ova the slope: these were, the rocks which my 
other and my nephew went to observe, and 
i|ch they found to consist of the upper extremities 
masses of strata^ forming a single large tabula 
VOL, I. L sinking 



«inkinf5 beneath the soil of the plain. Here, and 
also along the mountains of Xeufchafel. thes* 
fabidcE, inclined and passing under the soil at tnrir 
foot, are like the direction- posts erected bv road-side^ 
to point out the situation of particiilar places. For 
the Inclinationof these fff^i/tS, even below the surface, 
shew what is become of the large masaes ii"fiich 
originally filled up the vacapcies now forming ■caiim 
and plains. I have described these cases thus par- 
ticularly, because they furnish examples of what is 
vei7 frequently found along the sides of mountains; 
and I have shewn the conclusions which may be 
drawn from them, in order to fix the attention of 
those who may elsewhere meet ivith phenomeim of 
the same kind. 

June 3rd. Not havincj sufficiently examined the 
spot where the Seyon issues from the Val de Rvs t 
little above A^eafchatel, I devoted a part of this day 
to that purpose, 

13^. I have already said that, at the lower e*- 
tremity of the Fal de Riis, the Seyoii rushes into i 
deep cleft, which passes across the mountain, eukI 
opens near Neufchaid. This cleft intersects 6flol 
top to bottom the lowest and most projecting of tbe 
three tabula, here rising one above another, anJ 
forminji the front of the mountain : below the castle 
of Ncvfchald, the cleft is abrupt; and withih « 
certain extent, the lateral section of the tabula t' 
sovered with a slope composed of fragments. )' 
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one spot, where I stood about fiO feet above the bed 
of the Seycm, I saw the section of the strata of 
»Bar/ under those of yellowish lime-sioiie; and here 
I distinguished some greyish strata, which formed 
the transition from the limestone to the bluish marl, 
being softer than the former, and harder than the 
latter : I perceived in all of them the same viarine 
bodies, and in the marl I saw a beautiful nwther-of' 
pearl nautilus; but it was not within my reach. 
On the bed of the Seyon were many of those rounded 
primordial stones whicii I had seen in the Val de 
Ru3, whence this river proceeds, and which, in its 
inundations, it had washed down the rapid slope. 

Jiine ^th. T spent part of this day with M.' 
Bosset-Sandoz, at his beautiful villa called La 
Rockette, situated in the upper part of the vine- 
yards, above the suburb of Neuj'chatel, to which I 
had ascended on a former day. 

137. Being desirous, in my conversation with 
this gentleman, to gain information respecting the 
phenomena of the country, I took occasion to inir 
trotluce the subject of the masses of primordial 
siones which are scattered here in sucli great abun- 
dance ; I found that M. Bosset himself considered 
this as a very surprizing phenomenon ; he told me 
of many remarkable circumstances that he had 
observed to attend it on the mountain of Chaumont, 
a high terrace above the three tabulae already de- 
«rtbed, where he had a farm house ; and as I ex- 
L a pressed 
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pressed a desire to visit this spot, he took me 
thither in the afternoon. According to the meusuie- 
ment of M. Guyot, the summit of the Chaumont 
is 1220 feet, and this farm-house 1760, ahove the 
level of the Lake of Neufchatd. The toUoning 
were the circumstances which had been observed 
here by M. Bosset. — I. Such blocks as are uot 
buried in the soil, have always their broadest sitic 
resting on the ground. — 2. Wherever the strata oi 
lime-stone are covered w'llh rubbish, it is on the 
latter that the blocks he. — J, Broken blocks are 
often found, the separated pieces of which, Iving 
near together, present towards each other the cot- 
rcspondingparts of their fractures; ^i hence it has been 
fancied that they nii^ht have fallen on our globe 
in consequence of the destruction of some comct.-~ 
4. Besides the blocks of granite, there are some of 
many other kinds of prbiiordial stones, with abun- 
dance of scattered fragments, among which art 
found prisms of rock crystal : M. Bosset was so 
good as to give me one of these prisms, about two 
inches in length and one in thickness, and in colour 
of a kind of purplish grey. In our cabinet «t 
Geneva, we have seveial similar crystals which 
were found on the hiils of Burgiini/i/ ; and as I 
have had o|)portuiijties in London of seeing a proof 
that the same phenomenon exists likewise in Sm\h 
-Atacrica, it is hence very evident that aU these 
stones, foreign to the soils whereon they lie, are lo 
be ascribed to the catastrophes of the strata. The 
Brazil pebbles^ as they are called, of M'hich many 
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are brought to England and cut for spectacle 
glasses and other purposes, and which ap<« 
pear to be only rounded stones, like those found of 
granitey porphyry j and other genera, are really 
fragments of j&m^w^ of rock crystal; on examining 
a great number of them, I perceived this veiy. 
plainly ; and I saw in one particular, many inches in 
thickness, which retained its pyramid at the top, 
and of which the angles were but little worn by 
friction. - ' 

138. In the hills and plains that occupy the space 
betvieen the Ji/r« and the Alps, there are strata of 
a different kind, which I have not mentioned, here,* 
because, in this journey, I did not meet with them ; 
I have observed them however in many places; but 
they are so exactly described by M. de Saussure, 
especially in the 1st Vol. of his Travels, that^I dp 
not think it necessary to give more than a very^ 
brief account of them. These strata consist 6i 
sandstone; on the spot, they are called molassCj 
when they are soft, and grh, when they are hai'd 
and of a finer grain. When the base of these sandy 
strata is attained, they are always found to cover 
Jime-stone: the lowermost of them is commonly a 
kind of breccia, containing fragments of all the 
strata, which lie beneath it, primordial as well as 
calcareous ; of these fragments some are angular, 
but most are rounded: and all tlie upper strata 
consist entirely of pure sand, indurated by a calr 
fareous gluten. These strata have participated with 

those 
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those below them in tlieii' latest catastrophes, in 
which the masaea separated by fractures underwent 
subsidences and angular movements : their upper 
sections form tlie bottura of the Lake of Geneva, in 
those parts where it is bordered by hills erf the 
same species. Moreover, it was in these latest 
catastrophes that the blocks and gravels of primor- 
dial stones were expelled from within ; for they are 
scattered over these bills composed of mnd'Stone^ 
in the same manner as I have described oa tbe 
mountains of linie-stane. 

June Sth. I set out from Neufcfiatel on my V6< 
turn to Paris. Since tlie 2nd of May, the day of 
my arrival in the 1 al de Trovers, I had travelled 
entirely on foot, both on account of tlie nature of 
the roads, and because it is impossible to observe 
mountains with sufficient exactness, without being 
at liberty to ascend to such parts as are often very dif- 
ficult of access. But now, being acquainted with 
the road by which I was to return, and liavtni* prt^ 
longed my absence beyond the time that I had pro- 
posed, I travelled post, without stopping in ti» 
night; however, during the day I continued to 
observe the objects which presented thcujselres m 
the road. 

139. When I came to the mountain of La Okf 
sette, winch nearly closes the Fal dc Trovers at ti* 
end next Nenfchatel, 1 found that the road cut ia 
tbe rocks was at present impassable, because a 

quantity 



quantity of fragtnctits had crumbled down on it 
from the kind of roof above, and several men were 
therelbre a,t work in repairing it; I was consequently 
obliged to pass under tiie rocks, tbrougli a piece of 
ground called Champ des Moutiiis, which is properly 
only a m ider part of the bed of the Reuse, and from 
which 1 afterwards ascended by a very rough way 
into the great road beyond La Clussette. It would 
be very difficult to give an exact description of the 
strata in this low space, as in their fall they have 
been broken and overturned in such a manner, that 
their uiasscs, at various points, rest one against ano- 
tiier; those which are under the projecting rock of 
ZaU Ciuxectte descend rapidly towards the sunken 
space; and it is this that renders it so difficult 
to maintain a road here ; because the rubbish 
fulling from above slides down the plane of the 
strata, and tails into the Reuse, which, during floods, 
carries it down lower and spreads it over all the 
wider parts of its btai, such as the Champs des 
Mouiins. 

140. 'Die complex nature of the catastrophe which 
prbduced the disorder of the strata m tliis spot, 
opposite to the great cavity of tiie Crtux clu Vtitt, 
shewed itself very evidently when I had returned 
to the road above La Clussette; for the strata have 
here an iocliuatiun contrary to that of those on the 
other side of this mountiun, and descend towards its 
interior part, turning their section to the same point 
to which the latter present tlieir platics. It is not 
surprizing 
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(Burprizing thereforte that, around this ^pot where tbA 
great subsidejice of the strata took place, masses 
of primordial strata have been tlirown out by the 
expansible fluids in very great abundance. The 
bed qf the Reuse might here be taken for. that of a 
torrent in the central chain pf the Alps; and as, in 
my ascent from it, I observed the blocks scattered 
on the slope, I saw a phenomenon of the kind 
pointed out to me by M. Kosset on the Chaumotity 
one of the largest being broken into two pieces, 
which lay at some distance, but presented towards 
each other those sides where the fracture had taken 
place; a circuipstance not explicable otherwise than 
by supposing them to hq.ve fallen from a height 

to which they had been thrpwn by an explo^ion^ 

• 

141. From these mountains T entered Franche^ 
Comte by the great cleft already described, within 
which the Chateau de Joux stands on an insulated 
rock. If attention is herepaid to the low ground over 
which the road passes after descending from tlw 
mountains, it may easily be seen to resemble the 
summits of the latter in the nature of its strata; 
only that in this part the strata ar^e more shatt 
tercd, and are covered with a greater quantity of 
rubbish. I next came to the Douji\ running in a 
wide and nearly horizontal valley, which it over, 
flows in the rainy seasons, and when the snows are 
melted ; this space precedes that wherein the river 
flows at the foot of the mountains of Neufchaitl; 
f^nd on the part of its bed which was not covered by 

the 
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Ac water, I saw fragments of primordial stones in- 
tjermiKed with others of lime-stone. 

June 9th. The hills rise at Pontarlier, wher^ 
they still .consist of strata of lime'Sto?ie; they have 
a superficial soil of rubbish, i^hich is cultivated, and 
in most places renders it impossible to discover the 
situation of the strata; here and there, however, 
the latter appear in projecting rocks and in abrupt 
sections on the sides of the hills ; and they are fre- 
quently perceived to be nearly vertical. Here I 
saw blocks of primordial stones on the summits as 
well as in the vales. In a large space which extends 
from La Maison neuve to L'Hdpital de Grands 
£ois, the surface is formed by the upper section of 
the strata^ dipping inwards, as has been seen on 
some summits of the Jura, 

• 142, After leaving VHdpitaly I passed over a 
ridge of hills, from which I after\vards descended 
towards Besan^on, by a road cut down the steep 
side of one of them. In this descent, I saw the 
section of the strata in some projecting rocks ; they 
bcline into the interior part of the hill, and rise 
towards the vacant space which has been produced 
by a greater subsidence. The Dou.v^ after having 
^owed from valley to valley, along the foot of the 
mountains of Neufchatel^ and passed through the 
defiles wherein I have described it, suddenly turns 
back through other vallies, and pursues its course 
tf Be^an^on^ where it flows round a promontory of 

which 
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which both the ^ides are abrupt, and oo which the 
citadel stands: the sides of the surrounding bills 
have likewise hecn left abrupt by the same sub- 



143. The hills, etiU composed of strata of i'me- 
aitiTie, be«otne gradually lowur beyond Bcsa»co», 
aitd at last sink into plains interspersed with ismtill 
eminences; these are all cultivated on a soil of 
rubbish, which in most parts conceals the state of 
the strata ; but here also some abrupt clefts occa- 
sionally occur, where the strata are seen in preal 
disorder ; and caverns even have been discovered 
near St. Witt, where they extend beueath the soil. 
Between Ht. IFiit and Orckajtip, I saw abundance 
of fragments of j}runorf/ifi/jfo/tc« among the super- 
ficial rubbish. 

144. I said before that M. de Saussnre had made 
the same remark with myself respecting the identity 
of the strata in the plains of Burgundy and in the 
Jura ; but his observations had been confined to a 
particular road. Of the plains extending from Bt- 
Sanson \a Dole, he speaks in the following manner: 
(Voyages, ^ 345.) " The strata which constitute 
'* the base of tliese plains appear the contiauation 
" of those of the Vm-ffl," their intrinsic nature, their 
*' colour, the fossils found in them, are tlie same 
*' as in the small hills terminating that chain .... 
" (^ 34G.) The hills gradually sink into these 
*• pkuiiSy which have for their base strata perfectly 

" horizontal 
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" itorizmfal ot the same nature as those of the 
" Jura, aad formerly, perliaps, entirely amtinmus 
" with them." Of this original continuity no doubt 
can be eatertained, after observing the identity of 
the strata, though at levels so difterent; in some of 
these plains, moreover, only a simple subsidence has 
taken place, so that the strata are there hori^^ontal, 
of which 1 ahall presently give an example; but in 
most places the sunken masses have undergone 
angular movements, even below the level of the 
plains ; as appears from the caverns near St. H'tit. 

1'15. The chain of the highest eminences of the 
Jura termmates abruptly towards the valley of Poa- 
iarlier: they are bordered by souie large masses, 
which, having been retained, during the subsidence, 
at a higher level than tlie rest, form irregular hilh, 
where, in many of their steep sides, the ilrata are 
seen to be strongly inclined : in some plains below 
these, (probably the plains of which M. de Saussure 
speaks,) the same strata are really hoi'izontal; but 
they have been shattered in their fall, prom Dole to 
Dijon, the subsidence has been atill greater ; and the 
surface being at the level of the springs which proceed 
from the higher grounds, very extensive meadows have 
been formed here; but this lower space bears also 
thechaiacter of an irregular subsidence; fur thei'e 
are some parts which rise above tlie level of the 
meadows, and which, being covered with rubbish, 
are in tillage. In one of these pieces of ground, 
l^ive the level of the meadows, I saw that tho 
^m surface 
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BuiTaice was formed, in some places by the' upper 
section of the strata strongly inclining inwards. 

June 1 0th to 1 2//i. From Dyofij the same limt' 
itone strata extend by Vilkneuve and Mofibar as 
far as Joigny ; they bear throughout the same 
symptoms of catastrophes^ forming hills intersected 
by K)alts; the hills frequently presenting ahrvtf^ 
sides towards the parts where the greatest subsi- 
dences have taken place. Moreover, the effects of 
time are everywhere visible in the slopes of rubbiA 
under the rocks ; for some of these slopes are en- 
tirely overspread by vegetation, while others are 
more or less bare, because, as the rocks rise to a 
^eater height above them, they are still occasionally 
subject to be covered by fresh falls of loose mat^ 
rials. From Joigni/ to Paris^ there are changes in 
the strata ; those of chalky which are the first that 
occur in this road, are succeeded by others of sand^ 
stones and of sand^ and lastly by the limestone 
strata found in the neighbourhood of Paris, very 
different in their nature from those that I have 
hitherto described, the stone being softer, and capa^ 
ble of bemg sawn. 

1 46. If together with the above descriptions, arenoir 
considered those which are contained in the Trayeli 
of M. de Saussure, it will be evident how extensive 
a tract of the bed of the ancient sea was occupied 
by the class of calcareous strata composing the 
chain of the JmVy which extends the whole way 

from 
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from Grenoble to Basle^ as well as, in an almost 
parallel direction, from Mont-Salhve lo Montmeillan 
in Savoy: for this chain of mountains is often 
double, and sometimes even triple; and tl^ same 
strata of Hme-sto?ie which compose it are covered 
in some parts by strata of the sand-stone that pre« 
vails over part of Savoy ^ Dauphmcj Lyonnpis^ 
Bresse^ Burgundy ^ and Franche-Cumte. 

147. The countries that I have now described are 
certainly very remarkable, from the geological monu- 
ments, which are here more varied and more numer- 
ous than within any tracts of equal extent in other 
parts of the continent: these countries, therefore^ 
well deserve the attention of persons who wish, in 
a short time, to obtain a precise knowledge of the 
facts, which all, who write any history of the Eiirtk, 
ought to take for its foundation. That these facts 
are general cannot indeed be determined from the 
observation of a single country; but there are no 
countries where the greater part of those which I 
have described may not be observed; and I have 
extended my travels over a sufficient variety of soils 
to be very well assured that no facts contrary to the 
conclusions which I have drawn in the course of 
this journey can any where be found. However^ 
as I have no right to expect to persuade others from 
my own conviction, and as this conviction is founded 
on the observations made in my various travels, the 
latest of which have recently been published in three 
TolumeSy I shall now proceed to give an aqcount 

of 
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6f thdse more immediately foHowing the jdiney 
h^re related. Neither in this journey nor in those 
which lire coMfiiined in the above three volumefl, 
btfte I bed occasioa to speak of any great chains of 
ftK>untains*coinpo£ied of primordial strata^ but de* 
scriptioDs of several chains of that nature will Im 
S(Hmd in the sequel of my present work^ 
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Travels injhe Countries of Munster, Osna- 
IKJiiG, HANevERi Hess^e, and akfig the RBii^]?. 



«»#|»^^^<»^^^ ^ ^V»^ 



1*^- J. HOSE who have given full attention to aH 
file circumstances which may concern i^uch tnOnu* 
meiite of the History of tlie Earthy as are withm 
the reach of our inspection, will not be strrprized to 
find that the forms of the valliesj together with the 
fttfnei scattered on soils to which they al^e extra- 
neous^ will again prove particular objects of atten* 
tion in the following Travels ; for with tliat history 
BO monuments caln be more ititimately connected 
than these are ; and for this very reason, attempts 
to assign them to some specific cause have formed 
an essential part of all geologicsil systems. This is^ 
especially the case iti the Huttonim system, and 
consequently in Mr. Playfajr's work, which is writ- 
ten in its defence^ and which I have therefore taken 
as a kind of text in my Elementary Treatise on Ge* 
elogy ; in general, because it brings forward to ex- 
amination all the questions most important in the 
History of the Earth ; and more particul?irly, be* 
cause Mr. Playfair, a logician rather than a natu- 
ralist, determines very well, under general formic, 
whw fuets ought to be, m ottkr to coi^respond with 

bis 
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Ills hypotheses, while at the same time, haviiig db« 
served but little, he has given his determinations di 
the fads themselves* 

149* The following k the manner in ivhidh thi^ 
author, in his xviiith Note, entitled Tra?isportati<m 
of Slo?ieSj attempts to prove, that the stones disse* 
minated on the continents have been detached from 
mountains of their own kind, and carried down by 
rumiing waters to the spots where they are at pre- 
sent found. " It is a fact very generally observed^ 
that where the valleys amonrj primitive nwuntaim 
open into large plains^ the gravel of those plains 
consists of stones, evidently derived from the 
mountains. The nearer that any spot is to the 
mountains, the larger are the gravel stones, and 
tlie less rounded is their figure ; and as the dis- 
tance increases, this gravely wiiich often forms a 
stratum nearly level, is covered with a thicker 
bed of earth or vegetable soil.'* Undoubtedly 
this is what ought to be generally observed^ if these 
blockSy with the smaller masses, had really been 
brought down from mountains, and disseminated 
over lower grounds, by imnning waters ; and Mr* 
Playfair, drawing this inference from his own hypo* 
thesis, has accordingly asserted it as a fact. But 
if nothing like this is observed ; if blocks and other 
stones arc often accumulated in larger quantities at 
very great distances from mountains of their own 
kind, than in the immediate vicinity of such moun* 
tains ; if, between spots where tlicy are scattered in 

vast 
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vast abundance^ there are wide intervials in which 
none are found ; if these blocks are of genera and 
species of stones of which none of the mountains^ 
within ^ wide extent of country, are known to be 
composed; the hypothesis, on the contrary, must 
necessarily fall to the ground, and there canr:^ot re- 
main for these masses any other source, than that 
so clearly indicated by the disorder of the' strata \a 
the mountains, the hills, and^ the plains ; namely, 
that, in the catastrophes of those strata, by which, 
and not by the action of running waters^ the vallies 
were produced, the above fragments were thrown 
out on the surface, by the explosions of the jftuids 
compressed in the caverns in which the subsidences 
took place. Here then the question is clearly 
brought to an issue ; and its importance in the His- 
tory of the Earth cannot but be felt. Of the/acts 
wbicU will be described in the following travels, the 
application to this question will easily be made. 

150. I began the journey, of which I am now 
going to give an account, with a lady who was going 
to her relations at HitteJ'eldt, in the country of 
Hanover. We quitted England in the month of 
July, 178^, and having landed vit Calais, we pro- 
ceeded from that town to Dusseldorfy where we 
parsed the Rhine ; and it is only from the latter 
place that I shall begin to relate my observations. 

July Q9thf 1786. We set out from^Dusseldorf 

ibr Osnaburg ; but before 1 enter into the detail of 

vox^ !• M my 



tny observations o» the road, I ought t6' MtalAfl 
that the UartTt hiountains, though near^f to dii§ 
part of the country than any others coniposed <i 
prbnordial strata, are not only at & great distant^ 
from it, but ai*e separated from it by niaiiy cbeiu 
Of hil'.Sy dome of whkh are very lofty, anfd coatitf 
of stj^ata of time-stoney sand-stone^ or paii6 ^uttni; 
and that the valiies ot plains in the intervals ef tlieM 
are evidently the effects of catasitrophcs of th<i sfrdt^j 
as will be s^eri in the Course of my d^escriptioa^;. 
-whence it is absolutely impossible to suppose, thft! 
the blocks and other nnasses of primordial stones, 
which I shall shew fo abound so greatly ift eertein 
spots, while there are none in the intei*mediaf6 psrt^ 
can \ti any manned, or at any time, have mlgrt^'ei 
on the cofitinent since it has become dry land. 

151. From Titissekhrf, our first stage was to Dul* 
ineu; and in both these towhs, as wert as in alltM 
villages between them/tlic pavements, the founda- 
tions of Ihe wooden houses, and the stone posts 
placed to keep off carriages, consisted ofprimorSd 
stones, either entire or in fragments, the letter bei^ 
pieces of laige n>asses which had been split with 
gunpowder, because their size had rendered it irt^ 
practicable to remove them out of the fields^ «8 th6 
time when the hmd was first brought 'itttb dili^: 
I toW likewise many scattered blocks oa' €be heictt^' 
partly buried in the earth'; and in some places^ 
'where, in order to softefi the declivities, tite road 
had been cut to a considerable depth iu the blgM 
4 grounds, 



gtouiids> I saw on its sides very large liloch lyirig 

efght or fen feet below the surface. However, soon 

after we had passed Dulnien, I observed a grfeat di- 

mmution in the quantity, first of the blocks^, suid 

lifterwards of the smaller masses, till at last wci 

came to an extensive space, where I did tiot se^ 

even the minute gravel of xvhite quartz so generally 

spread over the surface of these countries; there 

was here nothing but pure Safid, which, in places 

where the isoil was cut through to a great depth, was 

seen to lie in regular strata. 

153. Between Lengerick arid Osnahurgj we 
crossed three ridges of hills of considerable height ; 
and as the horses ascended them very slowly, I 
quitted the carriage and walked. The base of the 
first of these ridges, which is every where covered 
with q, great thickness of sand, consists of strata 
of lime'Stone containing marine bodies, as I saw in 
several very deep fractures. It cannot therefore be 
doubted, that these strata were produced by the sea. 
The upper part, as I shall shew to be the case in se- 
veral hills^ is composed oi sand-stones ; but I could not 
dfetinguish its strata. This stone is all broken into 
piiirallelopfpeds ; even its smallest fragments bearing 
that form. On these hills I did riot see any hlocks of 
primordial stones ; but I observed a great quantity in 
Ae interval between this ridge and the second, where 
tfie soil is of sand, intermixed on the surface 
with abundance of fragments of lime*stone and 
ef sand-stvnt* The second ■ ridge, which is also 

' >M 2 covered 
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toveved %vith a great thickness of sandj appeared to 
lue, in &ome parts where it was deeply cut, to have 
safid-stone for its base; in crossing it, I saw but 
few primordial stones. In the third ridge, beluod 
which Osnaburg lies, I could perceive notliing, in 
the deepest cuts, but strata of sand; and these 
strata^ as is the case in many hills, have undergone 
an angular motccment^ together with the stony strata 
beneath them ; for their incHnation follows that of 
the rapid slope. In a large excavation out of which 
this sand had been taken, I saw a block of gramtt 
four or live feet in diameter. 

July SOtk. In Osnaburg are to be seen as many 
Jfrimordial stones as in any town in the centre of the 
j4lps ; the whole city is paved with them ; blocks oi 
this kind form the foundations of all the wooden 
houses, and the stone posts along the pavements are 
fragments of large blocks. 

153. I was surprized at the great abundance of 
these stones, not having seen many of them on the 
last of the ridges over which we had passed ; but 
we soon, to our own cost, discovered their source; 
for when, proceeding towards Bolnnte^ on the road 
to Hanover^ we ascended the hills beyond Osnaburgi 
I not only saw quantities of blocks scattered on the 
heath, but the road itself was more dangerous for 
carriages than any over which I remembered evef 
to have pa^^sed ; it consisted of Ipose sand, covering 
a quantity of blocks and smaller stones. No advan- 
tage 
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; was to be gained by going on tlic heath, for the 
tnes were there equally abundant; our postilion 
trefore proceeded along the road, bnt very slowly, 
I we were jolted at every step ; at last, oue of 
t fore-wheels beiug stopped by a block, he lashed 
1 horses, hoping either to farce the obstacle out 
r its place, or to make the wheel pass over it ; but 
s succeeded in neither of these views ; for tlje axle- 
tree broke. We had already left Osnaburg a league 
behind us; but as it was the nearest place from 
which we could have any assistance, we had no re- 
source but to procure from that city a set of fore- 
ivheels, to enable our carriage to return thither, and 
have its axle-tree mended. Ueing anxious that this 
should be done as quickly as possible, that the lady 
■Btb whom I travelled might not be long detained 
I'tlie middle of the high road, I lelt wiUi her our 
ffvant and the postillion, aud rode back myseif to 
maburg on the horse of the latter. 

bl54. As the high road formed a wide bend, I 

Uttcd it, in order to take a straiter way along the 

WW of the hiU ; and here I saw below me oue of 

the phenomena which had siiggesTed to M. Sil- 

BEKSCHI.AG of Berlin bis system of the rupfare of 

the slrata by volcanic crphsiitm. I shall not enter 

into details respecting his system, it having been 

fo rmed at a time when geological monuments had 

^Bpeit very little studied : but even then he was .sen- 

^^ple that the masses of gnwttt and other stones of 

^Ke same class, of which such immense quantities 

^^K are 
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are fonnd in certain spots, could not haVe prooeeddl 
but Ir ;m withm, whence by an ciphsioH of souiekiadl 
or other, they had been ejected on tlie surfacs^.; waxi 
he had been led to this idea by observing Bboie vast 
funnel-shaped cavities, resembling the crMers «f 
volcaiioes, of which all the interior circq'ai^reBGe 
was covered with tliese blocks. 

155. It was on a cavity of this kind that I not 
locked down ; and I shall have occasion, in tthe se- 
•quel, to mention several others, its cipccHnference 
fibove, whereof the hill over which I was* now pass- 
ing formed a part, ap^ared to be about a leo^ 
'Til diametei'; the space below, whence the waters 
found no discharge but on one side, was a peat 
moss covered like all the slopes of the spiromidiDg 
hills, with heath. This cavity must have existed <at 
the origin of the continent : for it cannot have been 
formed by any cause in action since that .period. 
No doubt, therefore, can be entertained that it was 
the focus of evplosion of the fluids which were cora- 
•prcssed within, by the subsidence of all the strata^ 
including the pynmordial^' and that from this point 
were thrown out the masses scattered on the hill.; 
for all the slo|)es around this apparent abater are 
strewn with blocks^ which, from a distance, look 
like flocks of sheep grazing on the heath. On my 
Arrival at Osnaburg, I immediately obtained a set 
of fore-w'heels, by means of which our carriage was 
taken back to that city, where the rest of the day 
"^as spept in repairing -it 
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July 3 J St. As we wished tliis day to reach HitU'- 
fel4t9 and were aware of all the dangers of ottr 
Toad <as far as BohmtCy we set out from Qsnaburg 
..very £iarly. Having had the good fortune to arrive 
safely at Bokmte^ we proceeded on the Hanover 
rpad as far as Leese^ whenqe we turned to the north 
towards tlarborgy a port in the gulph of the Elbe 
wluch IS opposite to IJamburgy and up to which the 
tides ascend. In .our way by Nienburg to IVisselkpfey 
we passed jover great inflexions of the ground ; and 
the heath still appeared to be covered with flocks pf 
sheep, so near did the blocks here Ke to each other. 
.'Between the fwo latter towns, we were again vio- 
lently jolted by the quantity of large stpnes in the 
sand. Were a torrent, therefore, to. pass pver tb^§e 
hills, and to .wash away the .sand in its course, i^s 
bed would appear exactly similar to that pf ti^e 
streams which flow here in the yallies, where thdr 
only operation has been to carry down the lopse 
soil ;' for the stones in the vallks^ as well as those 

• • • 

on the hills^ lay in their present situations before 
the action pf the running waters had commenced. 

August Istf Qdj 072(1 3d. T spent these days at 
Hittefeldt with my fellow-traveller and he;r relations. 
This village is situated at the bottom of a vale ; jsm^d 
I made several excursions over the surrounding hill?. 
Here, as is the case around many other villages in ' 
these countries, the J)locks, together with the .sa^aller 
masses of stone, have been removed, for Uje 
double purpose of building the houses, and pf clear- 



ing 
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ing the lands for cultivation ; thus I saw but few on 1^^ 
the surface ; but in one place, where a road had l-^* 
been cut to a considerable depth, I perceived on lb 1?^ 
sides some very large bhcks of granite. Here I I'" 
had time to pay more attention to tiie JiinfSf of IP 
whicli, as I have mentioned in my other travel;, |c; 
•great quantities are scattered over the surface (rf |^ 
these countries ; on some of them I saw impressions 
of the spines of echinites ; others contained entrochi; 
and having broken one of the largest, I found in it I s 
a cavity filled with chalk, very white and soft to the II t 
touch : in short, these Jlints have all the characters || i 
of those which are found in exi:-tino .strata of chalk; 
yet no such strata appear either in this country, of 
within a s^reat distance around it. This is a con- 
firmation of what I have said elsewhere respecting 
the Jlints scattered over so many parts of the con- 
tinents ; namely, that they were formed in strata o; 
chalk, which had themselves been precipitated at a 
anterior epoch, and which the sea, at a certain pe 
riod, and on some particular parts of its bed, 
came capable of dissolvings leavinij; entire only thi 
small masses thus converted into Jlints. 

August 4th. I set out from Hittefeldt for Han(^ — 
ver, passing through Zarrendorjf] JVitzendorff^ ZtlZ, 
Knd Engensen. 

156. The whole way from Hittejeldt to Zarref^^ 
dorff, I continued to see blocks and smaller masses ^^ 
granite and oihx^v primordial stones^ ^nd the sand ^^ 
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the road every where contained grwcel of 'ihose 
ttones intermixed with flints. The blocks lay in the 
. greatest abundance in large concavities of the samfe 
form as that described above near Osnahurg ; in 
particular, I saw one near Zarrendorff) about a 
quarter of a league in diameter, of which likewise 
the bottom was occupied by peat, and the interior 
slopes were covered with blocks. I remarked ako 
in several places, where the road had been cut to 
some depth in eminences in order to lessen their de- 
clivity, that the superficial soil consisted chiefly of 
blocks and other rounded masses of all sizes. 

1 S7. In the road from Zarrendorff to fFitzen- 
^^^ff^-^ I passed over a large space, entirely destitute 
of vegetation ; for the sand was there so loose, that 
it was continually driven about by the winds, which 
presently destroyed the dunes that they had raised 
in one spot, in order to form them afresh in ano- 
ther ; not even allowing time for the carex arenaria 
to spring up on them. In this space, the currents 
^f air afforded an example of the effect which I have 
. already said would be produced on these hills by 
currents of xvatcr. The sinuosities of the surface, 
increased by the dunesy had given particular direc- 
tions to the currents of 9i\Vy which having, like rivers 
^^ vallies, or torrents on slopes, carried away all 
"^^ ^and in their course, the furrows thus produced 
"^d their bottom covered with blocks^ all rounded^ 
as wqII as the smaller masses, and even the gravely 
^ the same manner as is seen on the beds of tor- 
rents ; 
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jente; such liavjng previously been the jstafe o{ lif 
these stones withio the superficial soii, evaa on the liie 
summit of the hills. |i 

158. Between JVitzendorff and Zell (or Ccfe) 
:0ccurs one of those spaces in which the blocks^ 9nd 
. ev^Q the smaller stones, are almost entirely dxiscpo- 
tinued ; so that, for a long tim^i I saw nothUig bat 
ft minute gravel, chiefly composed oiJUntf. My 
pld friend Professor de Rouues, who fa^d settlefl 
at Zelli was at this time «till alive : having heen 
long an inhabitant of the country, this able ijiatu* 
ralist had made a most interesting collection of the 
marine bodies contained in the ^ints here scj^iiPr^ 
, over the sands ; and he had lately added to it one 
pf a kind which I had not, myself happened to £b(J, 
namely, the palate of a Jish. There jare macgf 
blocks of granite in the town, and in its .pavement 
I observed likewise a gr^at v^iety of other primor- 
dial stones. I had formerly made a longer abode a| 
Zell; and in the course of my walks in its neigh- 
bourhood, I had then seen a hill from which these 
masses were brought. 

159. At som^ distance from Zell^ the blocks first, 
and then the smaller masses, again disappeared; 
isifter which, the whole way to Engensen, I saw no 
stones except the small gravel of xvhite quartz and 
. i>i jlinjt. The sand here covers the ruins of strata 
of a very fine sandstone^ used for the purpose of 
facing the houses. I call these the ruins of strata; 

for 



ij^r In fioafny pdaces it is their Uipper section wjbicb 
pne$ent6 itself iininediatdiy undec the sand; .an4 
iVKfhen they =are followed m the quarries, they are 
found -to be strongly inclined inwards. Here I bad 
•opportunity at* seeing the ipropf which I have 
et mkh equally wherever I* have been, that the 
jnow covering the strut a of mndrstime must hava 
spread over the sarface at a i>erk>d posterior 
to the formation of these strata, as well aiS those of 
emery jother solid jeind ; namely, that, wherever the 
iiftr^(i<ji this superficial ssmd are ^not of very great 
^ddkoess, they contain^ thi^dQghout the M^hole of their 
nfsmsBy small gravel of white quartz^ and sometimes 
tififiint; while the sand, consohdated in those of 
-fhe aand-stane beneath them Js perfectly pure. In 
^bejsequel Rvill appear a proof of a different kind. 

160. Between Engensen and Hanover y I came 
:to ranother i^pace much covered with hlockSj of which 
.ixsaw great numbers collected together in a village j 
ioiterwards they again disappeared ; and for a k>i)g 
ivay before I reached Hano^&Ty I saw in the sanci 
the small gravel of white quartz only, with some 
fragments of Jiint. 

August 5th — ISM. At Ha?iov€r I was so forr 
■tuaateas to meet witli some persons whom I muoh 
loved and icsteemed. Here also;! Qgain saw ,the 
-interesting. collection of .minerals and organic Co^sijs 
belonging tb M..;Andrje, wJjo shewed m?, in. par* 
;ticular, some iragments of vve^y lai;ge fC^nma An^^^ 
mqnis .covered with pyrites, and a number of the 

same 
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same shells of a smaller size, which had been found 
in argillaceous strata, at a league's distance from 
the town, by a peasant who had undertaken to dig 
a well near his own house. He had met with these 
strata, at a certain depth, beneath the sand ; but after 
having gone down in them a considerable way, he 
had despaired of being able to penetrate throngb 
them, and had therefore abandoned the enterprize. 
This is one of the proofs, which I have likewise 
Been iu many other places, of the mistake of those 
who have supposed the sand, scattered over so great 
a variety of countries^^to'prboeed from the detritut 
of granite; for these argillaceous strata, whicli 
contain marine Imlies, must evidently have been 
formed in the sea; and here, as is elsewhere like- 
wise so frequently the case, they are immediately 
covered by the sandj/ strata. 

16I. As soon as I arrived at Hanover, I wrote 
to my worthy friend the late Baron Von Rsdek, 
who was then at Clausthal, the chief town of fc 
Uartz, where he was Director of the ]Mines, «- 
pressing my wish once more to visit those mountaipli 
and at the same time inviting him to accompany, 
in another very interesting excursion. M. De li 
TitoBE, for whom I have much esteem, and wiw 
is minister of the Moravian congregation in LotidBS, 
had communicated to me letters which he had re- 
ceived from Dr. B. C. Taust, and M. J. II. As* 
DBESEN, two of his frieuds in Germany, who, hav- 
ing read my Ikitrcs sur I'llistoire Ue la Tcrre et A 
I'lIomvK, 
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fHomme^ at^d learnt that I had observed several of 
the mountains of Hesse, which was their native 
country, had both expressed much regret that I had 
aot visited the Meisner, a mountain containing a 
▼cry thick bed of fossile vegetables under strata of 
kiMUtf and aaother eminence near Munden, which 
Ukewise contabs these vegetables. These, there- 
fore, were the spots that I wished to observe with 
the Baron; who, agreeing to the plan with much> 
pleasure, was so kind as to come to Hanover to meet 
me^ that I might first go back with him to the HartZy 
and that we might then proceed together to Miinden 
and to the Meisner, whence I had informed him 
that I intended to return through Hesse to Englmid. 

- August I4th. I set out from Hanover with 
Baron Von Reden at a very early hour, because, 
ive were to go first to his seat at Hastenbeck, and he 
was desirous that we should have leisure to make 
observations on the road ; for^ from the time of our 
first excursions together, he had been struck, like 
myselfi by the changes in the strata from place to 
place, and by the masses of stone, which, though 
scattered over them, were yet of natures foreign to 
their own. 

t 162. After we had crossed the small river Leine^ 
which passes through Hanover, I remarked that, in 
all the villages, the houses were built of fragments 
of lime-^tone; and on inquiring whence it came, 
w learQt thati throughout an extensive tract of 

CQuntiy 
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country on this left aide of the river, , 
feimtJ at various depths beneath the sand, not I 
ever in continuoHa strata, but always in fragments; 
on wliich aecoTint it is only proper for building 
rough walls, for making lime, and for gravelling the 
road. We then advanced towards a ridge of hills 
called the Deister, rising considerably on tiie right 
of our road, which however passed over its low(;sl 
part. Here the stOHJf strata suddenly change ; for 
we saw large quarries of a beaulitul grey santisioiK 
with a fine grain, easily cut, and employed in 
feeing houses. The strata of this stone are very 
thick, and incline the same way with the rapid 
slope by which we ascended, being covered at llie 
foot of the latter by the loose soil. After m-c had 
crossed this low part of tlte Deister, we found be- 
yond it several longitudinal vallics, formed by inter- 
rupted ridges of hills, which, on the side nearest to 
the Deister, present sections of the same strata in- 
clined towards the opposite side, where their greatest 
subsidence, attended with tlie aitgutar motion of their 
masses drvided 1^ fractures, must consequently have 
taken place. 

1 63. Of this catastrophe we afterwards obeerwd 
another monument in tlie blocks ejected from with 
We saw the slope by which wc had' descended I 
Deister strewed with blocks of a hard ycllowil 
mnd-stofie, tjuite different from that of the e\te 
strata; we found the same blocks scattered also H 
itievallies; and as we turned round the entfeiaipf ' 

d 
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at a hill above HdsterAeeh we saw m some pkce^ 
^here hillocks had been cut through lo make the 
road, that, among stones of the above kind, many 
large blocks of granite were buried in the loose soil. 
The Baron was well acquaii^ted with this hill, for 
it filmed a part of his own estate ; it was covei^ 
'wiCh a woody in wbith some quarries had been 
opened ; and ^he assured me that the blocks of yet 
Ibwish sand-stone scattered over the surface were no 
teas extraneous than those of granite to sdl the 
^rata which had been discovered in it. We arrived 
in the evening at Hostenbeck. 

' * 

August \5th. We went this day to Pyrmont^ 

foe the purpose of observing a greater extent of this 

eoutifry, where most of the blocks are quite different 

in theiir ftature from those on the other side of the 

Deister, On setting out from Hastenbeck, we 

went down into a very large low space, inundated 

every winter by the waters descending from the 

hiUs, and by the JVeser^ which in this part is not 

Confified by its right bank. The whole of the low 

toil has been- levelled by these wsfters ; and we saw 

iko blocks here, probably tecause they were buried 

under the small gravel ; but ue met with them again 

«t Hokkriy where we crossed the fVeser. In this 

Ullage there were blocks, both of granite^ and of 

the- hatd sandstone, which had been taken out of 

fte fields; Above this place, the hills on the left 

bank present abrupt sides to Iht river, ^nd to the 

l^dd farming its opposite bunk ; whence the latter, 

and 
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and the cbanael of the stream lying below its levej 
ere seen very maiiiiestly to have been produced \ 

nubsidiuce. 



l64. The appearance of the country extendiJ 
the whole way ti-om hence to Pyrmoiu induced i 
to proceed on foot to that place, that I might s 
serve every object more particularly. Here app< 
evident proofs, not only of the catastrophes i 
strata, but of tbdr subversion, which is clca 
shewn by those changes of species at the same 1( 
tliat bad so much struck Baron Von Reden. 
is liere an assenibiage of insulated hills, dispcrsi 
without any order, and bearing no resemblance^ 
each other in their form : many of them pres 
abrupt Sides, in which the strata are seen to incline 
towards dift'erent points; but the most vemarkal)le 
circumstance is that some of these' hills consist oi 
limestone, and others of sami-slone ,- though «lmL 
I have already shewn in the space betneen the 
Jura and the Jlps is here known to be the case 
throughout the whole country; viz. that the foniier 
strata were originally covered by thie latter. In the 
sand of the road, I saw some small masses oi granite, 
but a greater number of the hard sandstone, the 
scattered blocks of which might, from u distta 
have been taken for granite, the parls rising ubid 
the grass being, in a similar manner, ovcrspr6| 
«ith lichens. I passed by one spot, where the lot 
sand was full of these blocks; whence I percei»(^ 
a mistake into which I had fallen in my first travels 
throiigli 
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through this country, an\l on the movintains of TIesse* 
In my account of those travels; I gave to these 
masses the name of grts ; meaning, by that word, 
to isignify partial concretions formed in sand; be- 
Caui&e in other 'countries, especially in Piedmont^ 
I'had observed concretions which had certainly been 
fekmed in send^ as other* are often found to have 
been in cidy: But here I first perceived my error, 
of whidh I became afterwards- fully convinced ; for 
it wiH 'be seen* in the course of this journey, that 
flMSbQl masses' of sand-stone, jiossessing all the hard-* 
AM8 and brilliancy of granulated quartz^ are scat- 
t&teA Over strata of every class throughout a very 
wide extent of country^ where they are more or less 
intenftiwd' with mas^ds of the inferior strata, viz.- 
gwwi^e, ■ and the other primordial kinds : and it will 
soon appear that this phenomenon of scattered 
masses, analogous to knoivn strata, and j^et not; 
proccedtDg from any which are visible in the coun- 
try/ W' not confined 'to sand- stone and grmidated 
fuatt%^ As I bad before visited the neighbourhood 
of Pyrmmt, and had described it in my first travels, 
we did not now make any stay at that place, but re^ 
turned to //fltf^ew^ffcA. ' ' 

' . " • ' ■ . ■ ' ' * . . ... ■ » 

; Aug. I6ifi. We set oiit fbr E:sbek, * another seat 
belonging to the Bar6n,' who proposed 'that we 
should 8|)end the day there; this place lay on a 
road leading to the Hartz; hut hii principal mo^ 
live for taking me thither was to shew me a very 
VOL* I. N extraordinary 



extraordinary instauce oi masses of stone extraneo 
to the strata on which they lie. 



165. Till we approached Eime in the bailie 
of Lauemteiti, we continued to tiud scattered blocia 
of graniiey but many more of tlie /iiird sojid-stone. 
"We then entered the high road from Hanover Iff 
Gottingen, in wliich ne proceeded for some way up 
the valley of the Leine. This road was gravelled witi 
fragments ctf Ume-sioiie taken up from beneath \H 
superficial soil, where its strata are in tlie sbatEend 
state already described; this stone is full oi marim 
bodies, and chiefly of e>it7-ocfii. The val/ej/ is onbotlt 
sides bordered bychainsof eminences composed of the 
same strata, which present towards it abmptfai 
and descend on their opposite sides with a gei 
declivity. These chains are not continuous, but 
so deeply intersected as to form separate 
which rise in sharp ridges, sloping downwards 
hind ; and from their intervals issue only some rii 
lets formed by spiings. It is impossible Dot 
perceive, thut the strata must have been reduced 
this state by catastrophes, during which thesubsidenrf 
of a large mass between two irregular fractures prt** 
duccd the valley itself, in some places widening ill 
small plains; and that the caverns, whereby Ihirj 
subsidence was occasioned, being of diflercnt deplW 
and unequally distributed, other fragments of 
strata subsided betwixt tiiose masses which reniained 
at a higher level^ and which tlieniselves underwent 



angular mx>veirients, in consequence of the inequali- 
ties of the bottom. Some strange efffects of these 
catastfophes will soon appear. 

\6G. We entered an interval of these hills, form- 
ing the first of a succession of vallies which extend 
from hence towards Clausthal, and in one of which 
Esbeck is situated. After we had crossed the first 
ridge of hills, we saw large blocks at the sides of 
the fields, and also in the loose soil wherever it was 
dfeeply cut to make the road. In form and situation, 
these blocks had all the appearance of those of 
granite and hard sand-stone which we had before 
observed ; and such parts of them as rose here and 
there above the grass were also covered with lichens; 
but they were no longer of the same nature, for 
they consisted of a very hard li7ne-stone, differing 

l^tly fi*om that which appears externally, and not 
ining the same marine bodies. 

67- When we had reached the hills which border 
Fvalley of Esheck, and were passing over the foot 
: those on our right, we saw the surface covered 
with gravel mixed with large masses of granite and 
gramilated quartz. We had ascended above the 
arable grounds to a tract between them and tha 
woods, which serves only for pasture, being left to 
its own spontaneous product, on accouqt of the 
great irregularity of its surface, and the abundance 
of the large blocks of hard lime-stone. On' ariving 
opposite to Esbeck, the Baron pointed out the phe- 
N % nomenoa 
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nomenon which he had previously mentioned: to mCy 
consisting of masses of the hard limestone of so 
large a size that they were worked as qiiarries. . 
This stone is so compact, and of so fine a graio, that 
it may be cut in every direction, according only to 
the form and situation of the masses ; it is used fsst 
facing houses, and large pillars, for court-gates are' 
.made I of it; I examined the surfaces which had 
^been long exposed to the air, and could not percei?^ 
on them any marine bodies^ except some small 
fungitcs. The Baron afterwards led me to 80009 
.places where masses of this kind had been entirely 
cleared away.; and there I saw that,, as he had 
told me, they had lain on rubbish of the stone of ' 
the hill, which is very different from that of the 
blocks. . . 

« 

r I 

168. We then ascended through the woods .to 
the higher part of the ridge, on the brow of wbiijf 
\^ e found several sections of the strata open to 
view above the slopes composed of their- own r-ub* 
bish ; these strata also are calcareous^ but they are 
foliated, and contain several kinds of marine bodies^ 
as is the case with all the others which are visible;, 
they incline towards the interior pait of the moim- 
tain, and rising towards the "oallcy of Esbtck^ pre? 
sent on that side their section. The Baron pointed 
out to me several rocks appearing in a line with each 
.Other among the trees, which he told me were, of 
the s^e bard lime-stme as the first that we had 
seen, gnd were also without adherence to the moun? 
. '* tain 
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tain. Frofii the summit of the latter, \ve had a 
view of several parallel ridges, cut down precipit- 
oasly on the same side with that w^hereon we now 
gtood/ towards which they inclined; hence it 
evidently appeared that a series of subsidences had 
here taken place along the lines of the present 
vaUieSf angular viovements having, at the same time, 
been undergone by the masses remaining at a higher 

level. 

♦ ■ 

X 

169. Tlie view of the Baron Von Reden in bring- 
ing me to this spot had been to shew me an ex- 
ample of the general truth of my system, with re- 
spect to the ejection from within of all the masses of 
stone scattered over the surface of soils to which 
they are extraneous, during the catastrophes where- 
by our continents were dissected into mountains and 
hills, vallies and plains. For the strata to which 
these enormous masses of a lime-stone^ easy to be 
recognized, originally belonged, are no where to be 
found excernallv. 

Aug. 1 7th. Setting out for Clmsthal from Esbeck^ 
which is near the left bank of the LeitWy we first 
crossed that river, and then ' ascended its course on 
the right bank. The valley wherein it here flows is 
evidently 2l fracture of the strata^ with subsidences 
on both the exterior sides ; for the strata shew their 
section in the higher part of the bordering eminences, 
and' in both they are seen to incline outwards* 
Farther on, . we found the slopes, which are covered 

with 



I 
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with wood, and descend from a distance down to 
the shores of the river, to consist of an argillaceouf 
soil, mingled with rounded stones of various kinds, 
among which there were some of granite and of 
wkite quartz. 

• 170. Having crossed the ridge of bill* on the 
right bank, we arrived at Gaiidersheim, a imall towa 
situated in a higlier valley, along which we pr* 
ceedcd by Mmchfiof and Kirdibcrg, between 
mountains composed of strata ol" limestone. As 
we advanced, we came within view of the granitic 
chain of the Harts, which presented itself before 
us in an oblique direction. Though we were 
now so near this chain, we saw no biocks ( 
granite, but many of the hard limestone, tiiou^ 
still absolutely extraneous to the strata of the mouiji 
tains which border this valley. Thus the grania 
blocks scattered over the country behind us coid 
not have been transported hither from the Ifarq 
because in that case, as this is the only 
they could have taken, they would certainly 1 
found in greater abundance here than 
places, as being nearer to their source ; accordid 
to Mr. Playfair's conclusion, (§ 149;) but it i 
be seen, as we go farther, what obstacles tliey v,o\ii 
have encountered by the way. 

171. The first chain of mountains that we croi 
in proceeding towards Clausthal is very remark! 
*s shewing valiies to have beert certainly producfl 



by the catastrophes of the strata. The side on 
which we ascended it, Vy a steep road, we found 
to be still composed of lime-stone strata; while 
the more rapid side on which we descended into a 
much lower valley, wherein stands Gntnd, (the first 
town belonging to the mines,) consists of strata of 
schistus, stmngly inclined, and in some places nearly 
vertical. In the ivth. Vol. of my Lettres sur t'His- 
toire de la Terre et de I'Homme, I have described 
the Ostkamp, which is a calcareous eminence belong- 
ing to this chain, and rising on the- schist i. 

172. From this deep valley, we crossed another 
ridge of mountains, to which we had a long ascent 
on a slope composed entirely of rubbish. At the 
top of this slope, we found the schistose strata very 
much inclined, their direction being the same as 
in the chain to which the Ostkamp belongs; but at 
some distance from the point where we crossed this 
new cliain, rises the fVinterberg, another eminence 
composed of strata of lime-stone on schistus. 

1 73. Before we arrived at Claiisthal, we crossed 
several other ridges of ■mountains, and consequently 
several vulUes : all the strata are here broken and 
overturned ; and they have changed their situation 
in so many difterent ways, that to describe them 
would be difficult as well as tedious. Some years 
before. Baron Von Redcn having been in England, 
I 'had had the pleasure of accompanying him into 

Epshire, whence he had proceeded to Angksea, in 
order 
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order to observe the wins of copper in that island^ 

very" similar to those of Rc^inelsberg belonging to 

the Hartz, as described in my first travels: nowai 

we were considering tlie chains of mountains which 

we were at present crossing, where, ia spots •v^ry 

near each other the strata of lifne-stone - nre. found 

at the same level as those of schistus, the fiaroQ 

told me that he had observed the same circumstaooe 

in passing over from fVaks to the Isle of ^nglesn 

which is divided from the land by the strait of MenOf 

a narrow channel that may be considered ais nothing 

more than a "calley. The Welch coast, in this 

.part, consists of lime- stone strata, and their planes, 

rising towards the strait, are there cut off abruptly; 

while the island is composed of strata of schistus^ 

which, inclining towards the strait, apparently 

cross it, and descend beneath those of limestone: but 

on the side of the island next the open sea, XheschisiM 

strata assume an opposite inclination. The large 

>ceins of copper incline inwards, and their action has 

been found at the surface. Thus (as I have shewn 

in my travels to be likewise the case on other coasts 

of Great Britain) the catastrophes of the strata^ of 

which so many effects appear in the inland parts of 

the continoitSy have been also extended to their 

confines towards the sea, where they have produced 

islands separated from the coast by straits, in the 

same manner as, on the continents themselves, 

ridges of eminences are separated by vallies; and 

the sides of these straits are often as different from 

each other as those of some vallies. 

Jug* 
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.' Aug: l^thy and I9th. I spent these two days at 
Clausthal; and in oiir walks, Baron Von RedeA led 
me to spots where the false veins, or cross courses 
as they are called in Cornwallj appear externally 
in the abrupt sides of the hills. These are very 
important monuments in the history of our con* 
tinents, because they indicate very distinct epochs 
in the catastrophes of the strata. It is evident that 
t^e catastrophes which occasioned the formation of 
theseyi&ewei/w,, containing in their gangue scarcely ' 
any' nietallic particles, must have been very much 
posterior to those that produced the jfe^re^ wherein 
are the true or metalliferous veins; since the latter, 
^t the time when they were intersected by the for- 
nix, were already filled with their gangue, which, 
as I shall have occasion to shew, w^as formed but 
slow'ly. These last catastrophes must have been 
the; jnost considerable ; for in them the true veins 
were broken, and subjected to the great angular 
fwyoements, in consequence of which they now pre- 
sent their sections on the sides of the vallies, pro- 
duced at the same period by the subsidisnce of 
masses containing parts of these veins; a circum- 
stance whereof I have given examples in England, 
as I shall presently do in the Hartz. In the section 
of a false vein shewn me by the Baron, I saw 
another instance of the great dislocations which 
'then took place; the abrupt side wherein this sec- 
tion appears,^ must have been the result of a still 
later catastrophe ; the false vein, whent thus cut of!^ 
haying . been al^o filled with its gangue. Though 

this 
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this false vein is only about half a foot in breadth, 
its aides are entirely different from each other, one 
of them consisting of schistus mnch foliated, and 
the other of grey wacke; hence it is evident that, 
when thisjracturc was made, the mass on one side 
sunk much lower tiian that on the other. The 
course of all the Jake veins is known in the Heiis, 
as that of the cross courses is in Conneall ; but the 
phenomena differ in the different countries of mines. 
Most of the cross courses in Cornwall are much 
■wider than the false veins in the Hartz : there ii 
however this analogy between ttiem; that, in botli 
countries, there is sometimes a difference in the 
abundance or the nature of the metalliferous parts 
in the true veins, on the opposite sides of ihejake 
ones which intersect them. 

Aitg. 20/A. There is, in the Harts, a district 
of mines called St. Andreasberg, where, in my for- 
mer travels, I had seen only veins of heematita 
iron ; but in the same district there are also some 
veins oi lead, which are very rich in silver; and on 
my expressing to Baron Von Reden a wish to ob- 
serve them, he told me that we might take these 
mines in our road toivards the mountains of 
Hesse. 

174. We set out in the morning from Clausihd^ 
on horseback, and went first towards Oder Teii 
in the way to the Blocksberg, or Great Brockt 
which is the highest summit of the Hartz, an3 
consistj 
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sists of granite. We passed tlirougli a great 
■sX of firs on the continuation of the niountaitt 
Claustkal, where the wliole superficial soil 13 
jely extraneous to the strata of the mountain, 
ch, from the muies witiiin, are known to consi&b, • 
sckistus and grey ivackc, and to be strongly in-: 
led i but !:he superficial soil is of loam, (called- 
E in this part of the country,) that is to say, clay 
:ed witli sand, commonly of a yellowish colour. 
this road we found some blocks of granite; but 
en, after having crossed the first valley of any 
isiderable breadth, we ascended the Biuchherg, 
found on a soil of rvhite sand, some of thos^ 
cks of a very diftiiient kind, which, in my firsk 
rney hitfier in 171% I had called ^j-^, mistakT ■ 
; them for concretions iiiriiied in this sand. It 
s of this erFor that, as I said § 164, I had dow 
Mine sensible, perceiving these blocks to consist 
illy of granulated quartz: as we ascended the 
)uiUain, we found their quantity increase, inso- . 
Jch that, on the summit, tliey were actually heape4 
c on another; yet the mountain itself is com-? ■ 
sed, like the former, of schistus and grey -wache, ■ 
d the neighbouring eminences are oi granite. Ho^r 1 
ikiog a symptom of a catastrophe which must ' 
ve affected all tlie inferior strata! The summit ; 
the Bnichberg is covered with peat, as arft also 
flfp Brackens, end their intervals. 



iSf As w8 descended the Bruckberg, we ob- 
\ a dimiitution ia the quantity of the blocks - 
of 
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xyi granulated quartz: here and there we saw sec* 
tions of a schist us* hssAer than that ia the nei^bour- 
hood of Clausthal; and when we caine to the bed 
of a brook which flows between this ridge of enrin- 
ences and the next, the blocks almost' ehtirely dis- 
appeared : but when we had proceeded a^little way 
up the latter ridge, we again met wfth the same 
blocks. Having crossed these etninences^ • and 
passed over another brook, we Ascended a higher 
ridge, where the strataj still of the same hari 
schist us, are nearly verticle. We now found a great 
change in the blocks, which here were of granite^ and 
which lay on the summit in such abundtinre bs to 
form a kind of pavement. This summit' i& 6f*great 
extent,, and is likewise covered with peat^ • 

176. We were now approaching the granitic 
mountains, the highest of which is the Blocksberg; 
and hence therefore the geologists, who suppose that 
blocks of granite have migrated on the surfece, 
might imagine those just mentioned to have pro- 
ceeded. I will not oppose to this idea that between 
the Blocksberg and the Bruchberg there is a "oalky^ 
because, in the Huttonian theory, rallies are sup- 
posed to have been excavated subsequently to the 
migration of the block's. But the latter mountain, 
which is itself very high, is at such a distance from 
the former, that a continuous surface could not here 
have had sufficient declivity to enable the strongest 
current to carry such nigjises along with it; and 
how could any stream have flowed* firom -the top 

of 
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of the Biiickibergy ». pyramidal xxiQunteinj and tb& 
highest iia all the: country lying on this side of the 
Qkmtd mmntmns in ^ Siiesia ?. fiesides, whence could 
baye proceeded so great a quantity of blocks of 
^amh^fid qtuittZf oi yfhich there are no exterior 



• 177.' Od€r-Teich, the place whither we now pro-^ 
^r^^^ed, takes its name from a large dike {teich in 
German) constructed across the upper partof a valley; 
for the purpose of jnajdng a resenroir ,for the water 
of a smc^U stream called . the Oder^ which is thence^ 
ledby a* canal along the ; foot of the mountains to 
St. Andr^easbergy where.it sets ifi motion .theipunips) 
and other machineiy of ithe uvines. The scki^i 
probably: do not extend tp Oder^Teioh, or al( leastr 
they terminate not far. beyond ^it,; as it Jics in a^ 
din5Cti«>n. towards the Xv/o, Broclccm, ^tid the other 
^rwiViir eminences. . Iq .our weyitp OderTTeichy. we. 
found the ground aHqoyeredtwith ^, i^iiwi co»sisting*of. 
decomposed granite ; ; a higher emicuB p^ce, wliieh !w et 
passed . beyond that place, is of gr^mte^ ^and on itst 
summit is alofty,cQne^ entirely formM of granitic 
blocks ; T^he whole , space, between this, eminence, 
and fi^Wocksberg is likewise occupied. by accumu*. 
\9i,t\^^s of ths!^^,bhcks. .1. 
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178. Two ridges of mountains, which are.3epa-« 

rated by the valley on one side of Oder-Teich, and 

bol^ present tpwards .it abrupt ^ides, approach so 

tmiX to eacbrotbeii. fib their, foot, thai^ they leave only 

-. space 



apace for the shelving bed of the little strCanii 
which falls in repeated cascades among blocks of 
granite. It is on tiie slope of the mountain on '&» 
right, called the liehberg, that a road has be^ 
made, in a southerly direction, to St. Andreashetf. 
This road is singularly smooth, heing composed of 
granitic sand, which binds and hardens so well, thU 
the rains cannot produce any furrows in it; audit 
is cut through a hr-wood on so rapid a slope, tint 
it is not easy to imagine how the wood-cutters Bl^ 
able to fell and remove the trees. The watWi 
whicii is led from Oder-Teich to St. Andj^asberg 
with a very regular slope, is carried along the sH* 
of this road next to the mountain. Within a certain 
space, the decomposition of the granite may be bflffl 
very plainly observed; for some way, among ^ 
heaps of blocks, and afterwards in the mass 6f tluj 
mountain itself; but the granite through which tha 
road has been cut lower down sailers no decomfS- 
sition, and some very remarkable changes appeal 
in it in this respect; that I may not howevCT en- 
large too much on the Subject, I shall at first «pMk 
only of the granitic sand, certainly the product of 
decomposition, which I have tbund in great abui)' 
dance on some parts of ail the granitic moantaiuS 
that I have visited, as well the Alps, as boM 
other mountains in Germany, which I shall describe 
hereafter. 
I- 

it'17y. In my travels in Cornwall, I have said « 

great deal respecting a csarse sand which is calleil 

grozcw 
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growati in that county, and is in appearance aimilar 
to this ; but there are between the two the following 
very characteristic differences. In the mountains 
whereof I am now speaking, the decomposition of the 
granite which produces this smid is seen still to 
continue; and Baron Von Reden considered it as 
^e cause of the rounding of the blocks, because 
angles are more exposed than plane surfaces to the 
actions of the air; in the sequel of tliese travels 
will be found some direct proofs of this operation. 
AJetalliJ'erous particles are not contained in any 
perceptible quantity, either in the granite of these 
mountains, or in the coarse sand which proceeds 
from it ; for it is evident that, in this respect, there 
can be no difterence between the granite itself, aad 
the sand seen to be immediately formed from it. 
The case is very different in Cornwall with regard 
to the grawan, though, from its appearance, that 
substance has been likewise taken for a product of 
decomposition. But, in the first place, the growaii, 
in many parts of the country, contains grains of a 
▼ery rich tin ore, in sufficient abundance to render 
it worth while to separate them by washing: now 
Hone of tliese grains are found in the existing 
granite; neither do they proceed from veins; for 
live gangiie of the veins of tin in Cormvail is 
very different from the growan; as its ore is also 
from the //« ^rfliw contained in that substance; it 
is even very easy to distinguish them from each other, 
i i(»ien they have been thrown together by some catas- 

Ihe of the st7-ata ; as in one particular spot Ihavf' 
•^ shewn 
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shewn to be the case. I 'have also describsd a h 
whereof the mass consists of grman laid in i 
r&itd strata, which have undergone tiie same/ 
tures and angular movements as the other stn 
in this hill, all the strata oi groxvan are : 
gravis of tin ore, and they are Morked as quaFF 
the brcJcen masses being stamped and wa 
the purpose of extracting these grains. ( 
tlierefore, is, not decomposed gramic ; it is 
cipilalion, sui generis, which took place in I 
cient sea ; and of this a direct proof is met with 
following the -ceins or loads ; for the strata<k 
groma/i are found to alternate with those of scfiistM ' 
or grey tcacke, which arc both, in Cornwall, knowii 
by the name of kdlas^ Such are the- slTJking diifer- 
ences between the Cornish growdn, and the g^rmitic 
sand produced by dccampoxition in the mountains of 
■which I am now speaking. I return to the desCt 
tion of what we observed along the road cut ool( 
slope of the Rehberg. 



180. I have mentioned that we came to one p 
of this road where the granite, in which it waa' < 
suffered no decomposition; but this granite ■ 
much fractured, that it was impossible, as we i 
along, to distinguish the fissures from the lineg\ 
separation of the 5/7'fl/fl. Abonthalfa leaguefartfc 
on, as we constantly observed the side cut difl 
to make the road, we perceived a (juarizeous st<m 
the strata of which were very distinct; but ' 
sould not see at what point they met those of UW 
4 graiiiU, 
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Jiiiife, the limit between these two classes of 
(ita being entirely concealed under blocks and 
ler fras^ments overspread with vegetation. The 
■t of the mountain which consists of this quartze- 

rock is in many places precipilons towards the 
I, where its strata are seen to be nearly vertical; 
I their direction makes a considerable angle 
li that of the valley. Above tliis abrupt part, 

summit of the mountain rises in a very rapid slope 
iposed of rubbish, on which I saw a great qu^n- 

of blocks, some of granite, and some of the 
trtzeous stone ']um mentioned. 

181. After we had travelled a quarter of an hour, 
t by the side of this quartzeous rock, and then 
m interval where all was in disorder, we proceeded 
lut an equal way along a part consisting of 
mite, which like the former, shewed no tendency 
lecomposition, and was likewise full of fractures; 
ond this, we again found the nearly vertical 
jta of the quartzeous stone, wtiich continued tot 
end of this ridge of mountains. We then 
aed to the south, and passed over a mountain 
ered with grass, and entirely overspread with. 
cks oi granite ; hence, after a slight inliexion of 
surface, we ascended through pastures, in which 
saw no blocks, to tin; ichistosc mountain contain- 
, veins, knoivn by the name of St. Andreasberg: 
. Baron told me, that, in order to lead hither the 
ter of tlie above mentioned canal, it iiad been 
O necessary 
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Ticcessary to perforate a projecting part of tlAj 
mountain, where, within a space of 80 yards, » 
thing had been found but blocks of granite itf 
bedded in rubbtth ; beyond w^hich the schktui M 
been reachtiiBt?- 11* <f o'clock we arrived at&A- 
dreasbergy arid immediately entered th6 mines; W 
bef6re I proceed to our own observations in thei^ 
I shall relate what I learnt respecting their Wstoiy 
from Baron Von Reden, and the other officers wlio 
accoippanied us. 
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182. A vein rich in lead and silver has ha 
worked here a very long time, and has beenfollofd 
10 the depth of 1500 teet by means of a drainiB§i 
gallery, or adit^ called the Sieber-stoln^ becawBj 
it opens into a valley in which flows the small nrtf I 
'Sieber. In ancient times, when the principal W* 
had not been followed 80 low, and were still ttff 
productive, no attention was paid to the discovcnS.B 
made in opening this adit; while, as it was came 
in "fe direction across that of the veins oi v^ 
mountain, it intersected many which are mentioflW 
in ancient remsters, as havincr been worked forsofl*! 
time, and then abandoned, because they afforded ■ 
profit but little exceeding the expense. But ^1** 
a vast increase of expense was incurred by&U^' 
ing the principal vei?is to a greater depth, a circafl*" 
stance common to all the ancient mines, there *^ 
two objects to which it became absolutely esscn* 
to attend ; first, the construction of the macbJ^ 
Qjuployed within the mines, together with the labo^^' 
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secondly, the extractioinf the ore from the 
ue so that as little as possible of it might be lost, 
her with the subsequent oj^ations of the 
leries; and to both these {JHts Baron Von 
tn had applied himself withiMUHHlL care and 
tion. The worjking of the mwP* which had 
abandoned on the course of the Sieber-stoln 
hen resumed and was found profitable. 

3. It was principally on account . of one of 
veins that the Baron had brought me ^K/t^St. 
^easbergf as he wished to shew me in it *& re- 
able phenomenon ; this vein bears a very singular 
s, of which the origin is unknown, that of Did 
bticher Moses; (the five books of Moses.) 
descended at 5 o'clock, by the shaft of the: 
FelicitaSy down to the Sieber-s^oln^ 450 feet 
V the entrance, aiid we continued in tlie mine 
alf past 8 ; however I shall describe in it only 
particular phenomenon to which I have gust 
led. In following this t?em, a cavity bad ^|ken 

4 lined with the most beautiful crystals of spar; 
unfortunately it had been discovered only by. 
miners and inferior officers, 'who seeing that 

5 profit might be made by detaching these 
eg, and selling them to the curious, they pro- 
ed without either method or precaution, and 

destroyed this little treasure for cabinets. The 

ty was 2 or 3 feet in breadth, 5 or 6 in height, 

10 or 12, as at first appeared, in depth ; Ji^ving 

uied its entraace by means of gunpowder, the 

o S smoke 






smoke of which spipr into the cavity, they^ 
entered with lamps to detach the crystals^ trampting 
under foot such^s covered the bottom ; and before 
they had collecflBinany of them^ the inside of tlie 
cavity was fij>u||Httrblack as that of a chimney. 

1 84. Baroti Von Reden was not informed of this 
proceeding, until after the mischief had been dooe^ 
at least with respect to the large cavity, which had 
first presented itself to view ; but, on coming hither 
bimMf, he perceived a fissure at the bottom ; and 
suspecting that there might be another cavity be- 
yond it, he staid to overlook the workmen while 
they blew up from a distance the sid||i£^ the out- 
ward cavity; after which he caused iBn to widen 
thQ fissure with pickaxes, hammers, and wedges; 
ani^ thus was actually opened an entrance into an 
inner cavity, lined, like the first with crystal^Jpf 
spar: this entrance he ordered to be closed wiiira 
door, entrusting the key to one of his officers, who 
waagliever to suffer any of the druses to be removed, 
but under his own inspection. They were still em- 
ployed in widg^g the fissure, at the time when I 
had arrived B^Julausthfil with the Baron, who bad 
immediately sent orders to hasten tlie work; so 
that, on tlie day of our visit to the^ mine, we could 
very well see with a single lamp, the whole interior 
part of this cavity which had been last discovered. 

184^H Every thing was prepared when we arrived 
here, the aperture having been sufficiently widened 

3 for 



for the introduction of the 9^ part ^ of the body, 
^with a lamp in one hand : inthis manner we beheld 
% grotto, several feet in dimension every way, its 
viiralls, which were of irregular fo^^ being entirely 
covered with crystals of transnn^^par, of a beauty 
not to be fully concfeived but at the first moment, 
because the smoke even of a singte lamp at the 
entrance, being diffused through the whole space 
"by the motion of the air, deprived the crystals of 
tiieir brilliancy wherever it reached them ; nor could 
all the elegance of these crystals be seen but while 
they remauMi in their original situation. They 
were curioS^y interwoven with each other, and 
were of aUjjyzes, from that of the little iinger, to 
Chat of a ^^B more minute^ ^an is ever used for 
-sewing: ^W^ smaller cryst^Pfcere easily s6en to 
be hexagonal ; their sides were perceptibly .^l^al, 
ai^ they terminated in a plane at right s^les 
L'*the prism. The larger, while increasing in 
se, nad here and there united together, eithdr in 
dusters, or across each other; these, at first view, 
appeared to have onl^^i^ee sides; but, on looking 
at them more nearly, ^B^lilHk jBd^ angles were 
flattened to a plane su^^^^HPf flBp^^y likewise 
were hexagons ; they terminated nf fiPlrtincated tri- 
angu^ IJyramid, The light of the lamp being re-^ 
fleeted by all the facets of which the lustre Ht^ not 
yet been obscured, the brilliancy of the scen6*was 
almost dazzling; but it is impossible that the grotto 
should have long continued in this state. The 
Baron caused some of the druses to be detached 
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with great caution ; but as, for this purpose, it wai 
necessary to use the chizel and the hammer, the 
blows of the latter occasioned the fall of many of 
the small crystals, before a piece could be separated 
from the mass : these pieces would however have 
been most beautiful specimens^ 3B>r a cabinet, couU 
they have been immediately placed there; but I do 
not believe they could possibly have been carried 
very far without losing a great deal of their beauty, \ 
even though the utmost care were taken to fix 
them securely on the bottom of a box, where there' 
was nothing to press upon the crystqJi^ 

186. Near the bottom of this inn^teost cavilj 
there were many siQdl apertures, tfl^ftiodicatal 
other cavities behiiM|K on both sid^^Rhe outer- 
mo^ltAppeared the section of this part of the vein; 
it Wil5 a very thick mass of spar containing some 
extraneous bodies; and across its thickness - tb|K 
were strioe terminating at the surface in pyramidal 
crystals, as is seen in the crust of those salts which 
are formed in vessels by ttmporation, when it is 
broken sidewajTi^. :;^ :. flP 




187. From«lTnese characters, it is placed be- 
yond a doubt that the veinSf formed in tbi^jbtures 
of the strata^ must have received their gangue 
while under the primordial liquidy by successive 
precipitations^ long continued, against their sides. 
When the formation of the metalliferous gangue 
was at an end, wherever it had not accumulated suffici* 

ently 
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cndy on the sides to meet in the middle, the different 
ciystalline particles, quartz^ and the various species 
oispar^ were deposited on both these sides, each 
forming its own peculiar prisms at the surface; these 
are what are known by the name of druses; and 
tbey must have beeQ produced before our continents 
were abandoned by the sea; for since that epoch, 
the veins have undergone no essential changes : that 
tbey had even acquired the whole of their principal 
gangue at a much earlier period appears by the 
J'ractures and angular motions which tliey under* 
went in the <j|tastrophes whence the false veins re-* 
suited. I .fcbldl not at present enlarge farther on 
this subjjggL because I shall have occasion to re« 
sume it alK journey to the mines of Fret/berg iq 
Sasony^ tiHife I had the s^iw advantage as herc^ 
fif. being under the auspices of one pf .the directors ; 
the celebrated M. Wlrner having there bc^ my 
^glpductor. 

Aug. 2l5(. I set put from ij/. Andreasberg fop 
Gollingeny and traveled the first part of the road 
on horseback, with Im Baron, a3 I had done the 
preceding day. We descended m lower part 
of the town, and entered the vawy in which the 
smay^ liver Sieber^ formed by the springs of the 
surrounding conibeSy begins its course. When wq 
approached the space occupied by this stream during 
its inundations, we found it covered with blocks of 
graiutCj of the above quartzeous stone, and of 
granulated quartz^ as well as with other smaller 

masses; 
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several successive ridges of eminences composed oi 
these rune-stone strata^ ascending in every ridge to- 
wards the same point, and abruptly cut off on the 
opposite side ; thus manifestly shewing the longitu- 
dinal fractures and angular motions of the divided 
masses, by which the strata of sand-stone^ certainly 
formed upon those of lime-stone^ (as is seen to be the 
case wherever these two classes of strata have ncA 
been separated during their catastrophes,) have beoi 
caused to slide downwards. The uppermost strati 
of tliese calcareous hills are as thin as those of the 
sand-stone ; tliey are, however, abundantly scattered 
with blocks of the same hard lime-stone of whidy^ 
had observed such quantities in the valley of Mh 
beck. 

191. The last eminence which 1 ascended, and at 
the foot of which lies Gottingen^ is the He^berg, 
described in the i vth Vol. of my first Travels^ 5431: 
this eminence likewise consists of strata of liiHtMonej 
inclined the same way with the preceding ; from its . 
summit it is seen to belong to a ridge on the right of 1 
the course of the Leine^ bordering the valley which \ 
extends from Gottingen to Hanover. From niy de- 
scription of the exterior side of the chain on the op- 
posite bank of that river, as I had approached it from 
Hasienbeck, and of the country behind this ridge on 
the right bank, through which I had now passed in 
my way from Ilertzberg, and concerning which I 
shall add farther particulars in another journey, it 
may clearly be judgod that, througliout a very exten- 
sive 
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«ive tract of the bottom of the sea in this part, the 
strata of lime-sto?ie were covered by those of sand- 
stone.; that a great subsidence took place here, from 
which has resulted the long, and in many parts very 
•wide valley extending from Gottingen to Hanover ; 
that this catastrophe was accompanied with numer- 
ous yr^rc/ttr^*, irregularly parallel to those two be- 
tween which the valley was produced by the sinking 
of the intermediate parts to a great depth, only afew^ 
hillocks remaining above the surface ; that the masses 
thus separated underwent, on both sides, angular 
fmwements. which occasioned them to incline out- 
WB9ds towards opposite points ; and that the strata 
of sandstone having, at that time, slidden downwards 
over those of lime-stone, they descended below them 
in many places, and in some, they even entirely dis- 
appeared. I arrived at Gottingen at half past 6 

o'clo<;k. . 

j' 

'i\ .... 

ji*^. SQnd. to the 9.5th. I spent these days at 
Gotiingen with some of my friends who were profes- 
sors in the University there ; particularly Prof. Blu- 
iiENBACHy to whom I have since addressed some 
Geological Letters^ and the late Prof. Lichten- 
BERG, who took great interest in my physico-meteo^ 
rological experiments and observations, ^nd who Jiad 
bimself made some which were very important re* 
upecting electrical phenomena. On the last of these 
days. Baron Von Reden arrived at Gottingen^ ac- 
cording to our previous appointmoHt 

Aug. 



204, 

I 

j4ug. Q6th. We set out for Munden at 9 in die 
morning ; but it was 4 in the evening before we ar« 
rived there, having staid a long time on the hill im- 
mediately above Gottivgeriy on account of a remark- 
able phenomenon, which I had already described in 
the ivtli Vol. of my first travel^^ but which I wished 
at present to observe again more particularly, with a 
reference to the basalts on Mount Mdsner. 

192. On the top of this hill is one of the pheno- 
mena, of which, in those travels, I gave several ex- 
ampleson a larger scale, calling them volcanic craams; 
they consist of hills forming a kind of scalloped bof* 
der around a low space resembling a basing greater or 
less in size. On viewing a spot of this kind, it is 
impossible to doubt of the formation of the basinj by 
the sinking of a volcanic conCy attended by the rup* 
ture of the lower parts of the great lavas, which, hav? 
ing flowed from its summit, bad rested on the sur^ 
rounding strata, where they were afterwards covered 
in part with other strata; these broken iavas now 
presenting towards the basin their abrupt sides. In 
the above work, I illustrated my description of these 
volcanic crowns, by comparing them to the stumps of 
large trees, cut down above the point from which 
their main roots branch off, and hollowed out by in- 
ternal decay : within the hollow are seen sections of 
these 7Vots ; and the latter, rising in relief above the 
soil to a certain distance all around, may be traced 
still farther under the grass with which they are co- 
vered. 






vered. This, as will be seen, is the appearance ex- 
' " lited by the spot that I shall now describe. 



193. The volcanic croxvu on the hi!! near G'uithi- 
gcn consists of three principal eminences, cut oft" 
towards the basin within, and spreading themselves, 
like the roots of an old tree, to some distance on tiie 
outer side. One of these prolonged hilis is called 
J)ra/iil>crg, and a small to«n on one side of it is 
named Draiisfeld : over this hill lies the road to 
MUnden. Of the other two eminences which pre- 
sent towards the basin the section of their lavas, one, 
extending towards Gdtihtgen, is called Hobenhageu: 
and tlie other, stretching towards Mii/tden, has the 
name of Backenberg. All these thiee branches of 
iava may be traced from the summit of the Dram- 
berg; for some way they are distinguishable by their 
substance, of which I shall presently speak ; but they 
may be discovered to a much greater distance by 
tlieir form, though there have been deposited on 
them, first, strata oHime-stone, which have taken the 
same figm"e, and afterwards, these strata have tliem- 
selves been covered by those of sand-stofWy or by a 
great thickness of the heath sand. This is one of th^ 
numerous phenomena which I have adduced to prove 
that the •volcanoes, now estinct, must have been 
formed on the bed of the ancient sea ; since it has 
covered a great part of their lavas with strata ofUme- 
Hnonf, which contain marine bodies. 
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* 193. a. In the place already cited in my first Tnt- 
▼els, I have described the nature of the Icnas of the 
micanic crown of Dransfeld^ which we now again 
examined. That these are. lavas is beyond a doubt; 
for this crown, as well in the form of the interior 
part of the basin, as in that of the branches diverg- 
ing from it, is similar to those which I visited in 
Hesse, and along the Rhine, in the Electorate of 
Treves, and must evidently be ascribed to the same 
Cause ; now in the latter crowns are found porous 
lavas, scoriee, volcaviic ashes mixed with shorls, as in 
existing volcanoes, and pummice stones, near lavas 
which are separated into basaltic prisms, as well as 
into balls. At Dransfeld, the lavas are basaltic, bat 
of a singular kind ; most of the pieces, when sepa* 
rated, are in the form of polyedricat wedges; but in 
the lava itself, these wedges are seen to be arranged 
round a central spindle-shaped basalt^ which is also 
polyedricaL 

194. Our observation was first directed to all the 
nbove circumstances at Dransfeld; and we after* 
wards went to the quarries on one side of the Drans- 
berg, whence the basalts were taken, and where I 
remarked a singular phenomenon which I had not 
happened to perceive in my former visit to this spol^ 
probably because the lava had not then been opened 
to so great a depth. It was on the slope, as we were 
ascending to the quarry, that we first observed cer- 
tain blackish balls, like bullets, some of which were 
US largp as my fist, but others were smaller. Sur- 
prized 
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prized at this appearance, we looked among the heap^ 
of the basalts lately detached, and found there more 
of these balls ; afterwards, removing the basaltSy we 
saw balls fall out of several that happened to break ; 
whereupon, taking up some of the polyedrical wedgeSy 
and striking them with.a hammer, we detached the 
angles of those which we succeeded in splitting, and 
found within a concavity containing a ball. The 
an^lar parts thus separated were greyish and brittle ; 
but the balls were of a darker colour, and very hard* 

195. After these observations at Dransfeld^ we 
took the road to Miinden, a town situated near the 
confluenceof the J^^/Wa and the IVerra^ which, when 
united, form the JVeser. In this road all the vallies, 
becoming gradually lower, appear very evidently to' 
have resulted from subsidences more and more consi- 
derable proportionally to their vicinity to that which 
produced the valley wherein the JVeser flows ; these 
subsidences having been accompanied with angular 
motiqns of the masses divided by longitudinal frac- 
tures. Here again the hills composed of lime-stone 
are succeeded by otliers consisting of sand-stone^ 
which are at a lower level, although the strata of the 
latter were certainly deposited on those of the former. 
Here and there, both these kinds of hills presented 
abrupt sides, where we saw sections of their strata ; 
and we every where found blocks oi granulated quart z 
on the surface. As we approached Miinden, we saw 
a small stream, formed on these hills, flow do^n to 
the fVes& through a deep intersection of the rocks 

bordering 
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borJering that river, which, from the lieights, is seen 
itself to arrive hither through another intersection, 
siinilar to the former, but more considerable. 
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196. On our arrival at Mundcn, the Grand ] 
Von Harnstein was so gooii as to receive us at 
his house : we had a great deal of conversation with 
him respecting the objects of our present jouniej 
namely, the beds of "vegetables in the mountain nej 
Mimdeii, and in the Meisner ; and he told us that ii 
the former, which is called Cattenbiil, his father had 
caused to be worked a bed of this nature, consisting 
of a combustible vegetable substance called Surturi 
brandt, or brmvn coal; with the view of making aim 
on the spot, as is the case on the Meisner, from strati 
of ulummotts earth, which are also found here. M. 
Von Harnstein added, that he had himself ahan* 
doned this work, because he obtained a gi-eater profit 
by employing in potteries some strata of vkite clay, 
which are in the same mountain; but that all these 
various strata might still be easily observed with & 
guide who had worked on the spot in his father's titn^ 
and to whom he would send notice to attend us. It— 
was therefore determined that we should go the nextl 
morning to tlje Cattenbiil, and proceed in the aftety 
noon to Gros Ahnerode, in the valley commanded fc 
tlie Mcistier, which wc might then ascend the follow 
jng day. 

Jug. 9.7th. We set out from Munden at 8 in tl 
morning ; aiid the Chief Ranger M. Germann was ' 
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So good as to accompany us the first part of the way, 
in order to recommend us to the man whom M. Voni 
Harnstein had proposed as our guide. 

197. At the beginning of the dscent, we saw, on 
tjhe slope of thd mountain on the right, a quarry out 
of which M. Germann informed us that mill-stones ' 
were taken. We went up to this quarry, though hot 
without great difficulty, and we fouhd a projecting 
rock of a rery hdrd white sand-iione, almost a species 
of granulated guartz, with strata descending very 
rapidly into the interior part of the mountain, which 
is very high, and is of considerable extent behind, 
where it is covered with \toods dnd meadows ; its 
fbot, on the side next Miinden, is cultivated in gar- 
d'jns; so that, were it not for the abrupt jjart in 
which the tjuarry has been opened, the interior state 
of this mountain wOiild be entirely unknown ; for, 
even on the same .^ide, it^ slope abbve the quarry is 
covered by rubbish overspread with Vegetation. 
However, from the open section of the strata de- 
stending inwards, and from all whiclitfe observed in 
the neighbourhood^ may be seen vefy clearly what 
has happened on this patt of the bdttom of the an- 
cient sea* A great subsideitce has taken place be- 
tween tliis itiountain and another parallel ridge called 
the Ckbergi the interval thus produced being a 
combe, which rises up to the top of the mountains, 
atid is very deep in ^ the Idfi^er part. The name of 
Triffi (or drove)'is here given to combes of this kind, 
becayse the cattle are driven up them to the com- 
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mons on the mountains. We ascended to a certab 
height by tliis combe, which it is impossible to convert 
to any use, because it ia too much covered with 
blocks of a sandstone still harder than that of tlie 
quarry, and overspread with lichens. Hence we 
went on the C'kberg, wiiich rises and extends itself 
over a part of the mountain wherein the combe tevmi- 
i\ates ; this part is called Siehiberg, (the stone-mom' 
tain ;) its soil is of sand, covered with peat of little 
depth ; and it is strewn all over with blocks of the 
same stone. 

198. Beyond the top of the combe, two eminences 
rise on tlie ridge of mountains, in the lower part of 
which are the quarries of mill- stones. It is this 
liigher part of the mountain that bears the name of 
CtJttenbiil; and on reaching it, we saw, though much 
disfigured by time, all the phenomena which have 
been described by M. llolimaiij as well here, as in 
many other places where snrturbrandt is taken up in 
the same manner. On this part of the mountain, 
excavations have been made to arrive at the bed of 
the substance, which is believed to extend over ibe 
whde summit: a thick bed of sand, covered witli 
peat and with heath, is first cut through ; below tbrs 
are found sltaia of white clay ; and the latter rest 
immediatdy On the suriurbrandt, wtoicli, as our 
guide informed ua, is between SO and 40 feet in 
thickness. The sides of the excavations whenee it 
had been taken havipa been washed down by die 
rains, uottiing was to be seen in them exsept sand ; 

but 
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but the guide, whd had brought a spade, digging at 
the bottom of the slope, laid open the section of the 
mtrturbrandty and from him we obtained information 
irespecting what lay at tod great a depth to allow us 
to: see it The «iirirMri/*^/irf'/, in the upper part 
which we i^w, was a blackish combustible earth, re^ 
tooiblbg piilvcrized peat : but lower down, it has 
more solidity; and at the bottom is found much 
^oodi of a d&rk toloiir, and in various states, the 
gfeatesPt >p^xi bf it being yet ligneous; but other 
pieces^ ih which hbwever the fibrei; are still discerni- 
ble, ire becddie so friable as to be Easily broken in 
|be Isatidr We found some scattered fragments that 
had becnn 6xpd^d to the air ever skce the work in 
tbiis spot hud b^n abandoned ,' they had separated 
mtd Ii^in^, M>hich; ho we vet*, were still held together 
byiibfto, and retained some flexibility; but it was 
tiot difficult td bfeak them. Ouf gui^ lighted a fire 
iHth'Sbme dry sticks collected frdm the neighbouring 
bushes, iHid wben it was fully kinkfled, he threw into 
it'ffa<i"frtfgioentd of this wood, which we had found 
teatC^i^d on the hill ; these burnt w readily as the 
4^6ks ; and- wberi be had thus made a large fire, he 
Aug i6 a greatlef depth m the stratum, and took out 
t>f it pieces of the buried wood, which presently 
burnt flilsa; at last he laid otf the fire a heap of tlie 
btadtlsh ^arth';"^ longer time efepsed before this 
would kindle, beca:use it was damp ; but When it be- 
^^ to bum, it emitted 'ft smell iamiliar to all who 
have lived in the countries where peat is used, for 
\ p 8 * thia 



this substance is really peat ; and the nhole heap was 
soon consumed. 

199. This bfid of surtiirbrandi must therefbnM 
hajc been a peat luoor, but not one of those which 
have been formed on the continent since it has ex- 
isted ; for at this lieight above all the circumjacent 
country, nu cause can have spread over the peal so 
great a thickness of white argillaceous strata, the 
latter being themselves also covered with the heatli 
mnd, over \vhich are scattered the same stones Uiat 
are found on the Stanhcrg. On this subject, thero* 
lore, I shall here state my own opinion, because, \\ 
the sequel, it will be found to receive support from 
the other circumstances elsewhere accompanying the 
£ame phenomenon, I believe these beds ofjoml 
peat to have the same origin as beds of coat, both 
having been peat-mosses on isUinds produced in the 
ancient sea by the earliest of the catastrophes ao fre- 
quent on its bottom; which islands afterwards sink- 
ing, in consequence of other catastrophes, passed, 
but at difiercnt periods, beneath its waters. During 
a long time, the liquid of tlie sea possessed ingredi- 
ents proper-for vuneraHziiig the pect under the form 
oi coal, on the beds of which substance many J/cnv 
strata, of difi'crent kinds, were subsequently formed ; 
but its wgetable orijyii is always manifestly shewn 
by the p^mits of various species found in the sttiiti/ 
strata that immediately cover it. The peat-»msci 
furiJied on islands which sunk at a later period, when 
the liquid no Ioniser possessed this nuncralizirtg fa- 
culty, 
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cully, were covered likewise with sti-nta of a differ- 
ent nature ; but in tiiese, the peat, and the wood ht^'\ 
Death it, are found with little alteration. 

300. I have mentioned two eminences which rift 
on the mountain of Catienbtil ; as these eminences 
were both covered with wooil, I judged tliem to t 
of a nature difi'erent from the rest of the summit,^ 
where nothing grew but heatli. AVe went first to-' 
wards the smallest, which rose only 30 feet above the ' 
rest of the soil ; and at its foot we found the same ' 
basalts as on the Diamberg, with the same polj/cdri- 
cal wedges, and balls w hich had fallen out of such as 
were broken. The other eminence, at some distance 
from this, was the highest of the two, and we as- 
cended a steep part of it at the extremity nearest to'*- 
the lower soil ; the basalts were here covered wit(> ' 
moss, and the trees extended up the slope. On gain- 
ing the summit, I found it to resemble those of all 
the eminences whjch I had formerly observed in my 
travels in the Sollbiguer-xvaUl, (forest of Soltinguc,) 
where the soil of the w oods consisted of loose basalts 
covered with moss. These two eminences on the ■ 
Catlenbill extended behind into a forest. '. 



201. The interval between tiiese eminences is of a 
similar nature to the rest of the summit of ttie moun- 
tain ,■ and here principally the ground had been open- 
ed to a very great depth for the purpose of taking ' 
put either the sitrtiirbrandt, or the -white day, which. 

rers it under the superficial strata of a yellowbb i 
whil;^ 
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wliite mud. . It is of this clai/t mixed with the said 
in a certain proportion, that the famous Hessian crw- 
ci&les are made, which so well resist the fiie. The 
ground had not been opened in search of the surtur- 
b):mi(U beneath ttie tnu eminences ; so that we could 
nut learn whcthei; tlmt substance lay h^re under tb^ 
basalCi, as we afterwards saw U) be the case on 
Mcisner. M. ^"^on Hanistein's father had caui 
the siirtiirbraiuU to be worked chiefly for the pi 
pose of caakiug atnm of another stratum which it 
i'oiind below, and of which tLi,e eaith, wheii brought 
out on the slope of the niounlain, was calcined w 
tite wood taken out of the surtur brandt : this 
after calcination, was ior some time exposed to 
air ; it was then lixiviated ; and the necessary ingi'^ 
dients being added to, the lixivium, the Qium nw 
crysUllized. 
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; ^fi. We retapned from this, excursion at S. aQld 
and hprrog again accepted the very obliging h 
tality of M. Von Harnstein, we set out at 1^ 
past 4 for Gros Almermk. Tlie Chief Ranger, 
Germann, sent one of bis servants with us' i 
guide ; because it would have been impossible for 4 
otherwise to-find our road across these moniita 
which are covered, with forests: we were early em 
to have cotnpleted our journey; by day-Jighti. if II 
had proceeded like other travellers; but vye stoppt 
too olten<by theway, to make obsenalioas, and this 
bpjoirght.us into souie difficulties. We first reas- 
cBided the SleJtba'g, buyoiid which we went doffii 
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into another vallcjr} and we afterwards successively 
crossed several other ridges of mountains, travdliixg 
the whole way through woods, and examining all the 
rocks near which we happened to pass: some of these 
consisted of sands tmiCy some of Ihiie-stone ; and on 
observing the . situations of their strata^ we could 
never perceive that either the direction or the incli^ 
nation of these had any reference to the exterior form 
pf the ridges ; so that both the Baron and myself 
were of the opinion, that it was impossible to exa* 
inine these mountains attentively, without being con- 
vinced that they had become such in consequence of 
great cataslpphes and dislocations of strata origi- 
pally horizontal. 

203. These observations had taken up so much 
time^ that night overtook us in the woods, and the sky 
being unluckily clouded over, no stars were visible ; 
thus our guide lost his way, and we came into a space 
80 much covered with blocks^ that we could not ad^ 
vanee without great danger both to ourselves and 
our horses. We then proposed to kindle a fire with 
the assistance of the flint and .^eel used by our guide 
in lifting his pipe, and to remain till morning in the 
spot where we then were ; but he, feding that his 
reputation would suffer if we did not continue our 
journey, begged us to wait for him a littlCi and set 
out to reconnoitre the country : after some time, he 
returned to us with great joy ; he had ascended arr 
emineBce, on one side of which he had smelt fires of 
thedustofth^ brcnvn coal^ usually burnifor the pur^ 
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pqse of getting rid of it, on a \n\[ near Gros Altn 
rede ; and he assured us that he should be.able 
lead us back into the road, if we would follow 
on foot, holding up our horses by their bits, and 
vancing very slowly among these mossy blocks: trust- 
ing to liis direction, after some time we regained thp 
road, and reached Gros Almervde at 10 o'clock ^ 
night. 
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Avg. 28th. Wc spent some time this niorntng 
yiewing the manufactures of crucibles, and of tiae 
other utensils of terra cotta, which are made at Gnis 
Jlmerode of the same white day^ mixe(^^itli the mad 
found on many parts of these mountains ; and wp 
then set out on foot for the 31clsner with a guide be- 
longing to the place. We were not fortunate ii^ the 
weather, for while we were upon the heights, rai^ 
came on, andinterruptcd ourobservations; howe' 
we observed enough to resolve some riddles hither 
very perplexing to those who had seen on the sumi 
of these mountains an immense bed oiiegEiables 
vered with basalts, whicli, though with reason con( 
dered as lavas, had yet not consumed them. It wa? 
chiefly to this object that Dr. Tal'st, in his letter Iq 
]\Ir. De la Trohe, had been desirous (o direct my 
attention; but the view of this mountain alone was 
not suPRcient to furnisii tiie explanation of it. 

, 204. Generally speaking, no qqestlon respecting 

the form of mountains of any class can be delerniincd, 

unless many mountains yf evei-y class have been es: 

amincd ; 
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sir . 

mined r for this reason, as I bad formed for Bfiyself 
very extensive plan of observations, 1 forbore, at the 
iaie, to publish those which I hd.d made on this nioun«> 
ain, or even to form any judgment concerning its 
)hen6inena, pontenting myself with observing, and 
aking notes. It is only by repeated investigations, 
n different places, of the same phenomena, and of 
heir local circumstances, that the essential charac* 
ers of (each can be truly determined, so as that one 
nay not be connected with another by coincidences 
nerely accidentaL I have therefore travelled much 
lince the year 1782, but I have forborne publishing 
be observatioos made in my journeys, waiting till I 
ihould have completed these observations according 
o my original plan ; in order that I might have time 
IS well to fix wy own judgment respecting the causes 
>f the principal geological phenomena, as to point 
mjt those causes in my descriptions. This I have be<j 
pin to do in the 3 Volumes of Travels which have 
ilready appeared ; and in the preceding part of thig. 
P^plume also 1 hjive followed tl)e same course* 



205. The great general object which is demon-' 
Itrated by thes& observations, and will be proved by 
oew fact$ on the road from Gros Almerode to Mount 
MeisneVf is that scarcely any of the strata composing 
the accessible mass of our continents are to be found 
in their original situation ; that tliey have all under- 
gone fractures^ subsidences, and angular movements 
|P|f their separated parts ; and that the mount aiMj with . 
^^^valUeii between them, and the/^/^ii?^ on their outer 

sid^. 



side, hare been formed, in this manner, of strata ot 
giaaWy horkofital aad contiauoiis ; of which it is i 
particular proof that, among the masses of strata 
most broken and inclined, there are some that con- 
tain ti]e exuvice of many successive tribes ofmarint 
animals. Moreover, that all these catastrophes took 
place on the bed of the sea is shewn by the new strafa 
with wliich die ruins of the more ancient have been 
covered. Of this we must never lose sight, because 
it is the summary result of facts ; as will farther ap- 
pear in the course of these Travels. 

S06. W ith respect to the volcanic phenomena in* 
termixed in some places with those which I have just 
pointed out in the strata, it is likewise evident that, 
on the bed of the ancient sea, there were volcatioet; 
many of tlie lavas of the latter being now found co- 
vered with liinc-slone strata containing marine bodies, 
as these also are, in several places, with strata (tf 
sandstone; instances of which I have described in 
my first Travels published in 17S0, as well as ia my 
last visit to Dransfikl, above related. Now, as it 
was on the bottom of the sea that these latas flowed, 
when they overspread the peat-mosses of the sunken 
islands, which were already covered with other kinds 
oi strata, they could not consume the jDCflf, though it 
was vegetable and combustible, because it was uadef 
water. It is principally around the volcanic crowtu, 
as I have called them, formed by the lower parts rf 
lavas 0o\\'ing from a cone wliicb afterwards sunk, that 
we find the lavas thus covered by new strata. Now 

if 
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^ even die more ancient strata, that bad been QveE^. 
spread .by a part of the Upcos, were involved in the 
catastrophes i^hich occasioned the sifiking of the 
tcone, that part must have disappeared in the vallies 
fesulting from the subsidence, and the other parts of 
the same kroajf, must have- remained op the heights 
m)b9ye. . Vf^ shall fin4, this tp be the case od the 
Miusnac^. and cm the Robekberg in the same tiallej/y 
ja9. well as jpa the Catt^bVf neat Milnden ; for it ap-< 
pears very evidently^ from the state of the strata on 
the bordeir^ of g^eat valliesj that such subsidences have 
thecsp taken plaJDe^ as may very well have swallowed 
up volcamc Cfmes^ in addition to all those huge masses^ 
ot^trata Y)th which these vacancies once were filled. 
LbaveriVen |he firi^t place to the above explanations, 
in order; thi^t my reac^ers may be afterwards more 
disposed to fii^ their attention on the phenomena 
^oqiiselves. 

?207- In going towards the Meisner^ we proceqjled 
some way along the road to JVdssenbachj by the side 
of a ^rook flowing in a narrow valley. On our left 
we ImuJ the very rapid slope of a mountain, being the 
coDtinuation.of thatw:hich we had descended in the 
dark, the preceding evening, towards Gros Alme- 
rode ; it was entirely covered w ith blocks ; but they 
were all overspread w*itli mosses or lichens, .'so that 
we CQuid not distinguish their nature. We stopped 
however to make inquiries on this subject at a mill, 
below a part of the slope on which we had observed^ 
vast quantities of these blocks; and so^nc broken 
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pieces of tlieiii being ahewn to us, we found them to 
be of the same yellowish hard saml-sf one as most 
those which, since our departure from Hastenbi 
we had observed on mountains of anotlier kind. 

208. The mountains on tlie opposite side of i 
valley had quite a diflcrent a|)pearancc ; their fi 
being bordered by hillocks, extending across the ro| 
in several small ridges. On the side on which i 
ascended these hillocks, they all presented abrn 
sections, wherein we saw the nature of their sin 
Those of the first ridge were of foliated limC'SiM 
descending rapidly towards the opposite sidCj 
shewing their abrupt section near the upper part\l 
the side on which we approached them. In tb^V 
cond ridge, the strata were of sandstone, with I 
same inclination and the same direction as the i 
ceding. After we had crossed this ridge, wo quitf 
the JVeissenbach road, and turning to the right, t 
up a valley, towards the higher part of which \ 
gained sight of the summit of tiie Meisncr. We a 
continued to proceed over ridges of small hills, sill 
ccssively rising above each other, and presenting to 
us, as we ascended them, xha sections of their strata, 
on the planes of which, inclining rapidly inward to- 
wards the foot of the mountain, we afterwards de- 
scended. In some parts, where the road was cut to 
a considerable depth, we saw that the inferior j/rfl/a 
were of foliated liinc-stojie, and that above these wei^e 
strata of marl ako tbliatcd, alternately red apd blue. 






S09. After having passed over the masses oi strata 
which, by their ruptures aud the angular motion of 
their separated parts, have formed on the base of the: 
Meisiier these ridges of small liills, we entered a 
large vale in which stands the village of Ji/'n^s/ow/e, 
whence we began to ascend the body of the moun- 
tain itself. To a considerable height, we found 
blocks of the same kind that had hitherto prevailed, 
lying on the same strata of 7>ia7'l v/hlch compose the 
small lulls; but higher up, these blocks were mixed 
with some of the basaltic wedges. On our left we 
had a great projection, beginning almost from the top 
of the mountain, and exhibiting only a vast heap of 
blackish fragments, which might have been taken for 
basalts, had not their form been ditFerent We ap- 
proached the foot of the slope, and on breaking some 
of these stones, we saw that their colour was merely 
supei ficial, aud that they were the rubbish of a liwe- 
stone apparently similar to that of the small bills 
which we had just crossed. At last, we ascended a 
slope entirely composed of basaltic wedges, larger 
than those on the Dramherg ; but before they be- 
came 60 abundant as entirely to cover the ground 
over which tliey were spread, we saw, in many places, 
sectiom oi strata oi sand-stotw. 



SIO. If we stop for a moment to consider in one 
point of view all the circumstances which I have de- 
scribed on tlie road from Gros Almerode, together 
with the appearance of the Me'isner, it is imixissible 

ft to perceive, in the whole, the most striking cha- 
racters 
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facters of the catastrophes indicated above ;■ particu- 
larly it is evident that there have been-* great suba- 
dericeS around all this side of the Me'mirr, which from 
that cause atone lias bciiome a mountain ; how far 
its declivity extends behind will soon be seeri. ' T(iiM 
the basalts on its summit cannot have proceeded 
A'om any of the causes which liave bfeeii in tfctibd M 
the continent since the latter has existed. TbesC 
basalts must belong to a lava that Origirially flbived 
from a volcanic cone ; but the cone itself hfw dislfp* 
pe'ared in the large vacant space of which I Shallgil* 
a particular description. 

211. Just as we arrived at the frfot of the above 
mentioned 'slope of basalts, we were overtaken by -die 
rain, which obliged us to ascend it hastily, and taie' 
shelter at the house of the St'eiger, or diredfoT of Uk 
works in the gallery opened on this side towards tb* 
bed of surturff]-andf. The Steiger condueted iw mtti 
this gallery, which, being near the village of 5r«»- 
?'9de, is called Brarisrode Stoln. Thfe side of tfe» 
mountain has here been ijierced almost hftrizontaflw 
a small ascent only being aiUowed for the discbcffgs 
of the waters issaing from the sides and roof. T(W 
gallery has thus been carried on till it reaches the bei 
of surturbrandt, exhibiting the first vestiges of the 
catastrophes which took place in the mountain ifeclt 
The Steiger gave us the following account of the 
strata intersected by this gallery : 1. It was ncces- 
's'llry to advance ! 2 yards through the slope of the 
"loose basalts; which coitld not be eifected without 

prop. 



props. 2. The first stj'ala tbu8 readied were of 
limestone, strongly inclining kiwards in the mouu- 
taiu ; and these were cut through to a length of TSi 
yards. Beyond these strata were found others oS ] 
aifiiie clay, which are very soft to tlie touch, and muafeij 
evidently have been formed over those of lime-ston^A 
After having proceeded many yards in this white clayi ^ 
ihree large blocks of primordial stones were fourfd 
buried in it, in the same manner as similar blocks are 
frequently met with in the peat-grounds in Mecklen- 
harg ; and at this point the galiery was divided iirtw 
two branches, for the purpose of leaving the blocks 
to support the clay. 4. Lastly, tlie surtiirbrandt ia 
entered at a level about 10 or 12 feet below that of 
its upper part ; from this point it is worked upwards, 
and we proceeded along some of the galleries. 

212. According to the various states to which this 
vegetable mass has been reduced, its different parts 
are distinguished by different names. It ia worked 
here, not for the sake of the wood contained in it, but 
because the upper part of thfe bed itself is compact, 
and' approaches very nearly to the nature of coal: in 
some places, it resembles jief in its fracture ; but it b 
lighter. I do not think that this change can be as- 
scribed to the heat of the basaltic lava, for it will be 
found not to have taken place in a similar bed co- 
vered by basalts in this same vailey; I rather consi- 
der it as a commencement of the mineralization of 
the peat into coal. Other parts break widi some 

twhen crushed in the hand ; these are again a 
kind 



224 

kind of coial, composed of laiiiinte, some of ftliictr ars 
covered with pyrites, as is the case with certain coals; 
and this is far from being a sigo of combustion : in 
some parts of North HoUandj I have observed liie 
same circumstance with respect to peat. The de. 
gree of hardness of lliis substance is known by Ihe 
noise that it makes when broken in the hand. Tlii; 
bed is worked only for this upper part, wliicli is about 
4 yards in thickness; below it, the substance is trfa 
lighter colour, and may be broken in the hand with- 
out noise : it is peat, little changed, and is found \a 
contain pieces of tiie trunks, branches, and roots of 
trees in great abundance; but here these are nolv*' 
iucd; and this part of tlie bed is used merely lo ffll 
up that from which better materials have beeoex' 
traded, in order that the wood employed for prop* 
may be removed to the place where the work is ac 
tually carried on. 

2 1 3. 1'he bed is everywhere worked up to its reo^ 
immediately under nhich lies the best coal: we saw 
this roof in many parts ; it is formed by a strartum of 
foliated sandstone, varying in thickness; and otithis 
lie the basalts. Another symptom is here seen of 
the catastrophes undergone by the mass of strata m 
which this peat-moss lay, some time even after the 
whole had passed beneath the waters of the sea. In 
this mass there are ruckens, or fissures, passing 
through all the strata, as is the case in beds of coali 
and in the mountains containing mineral veins; and 
Qn the ojjposite sides of thesey/wMrt's all the beds of 
I siiriurbrart^ 
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^rtttfbrandt have changed their relative lecel s6ve«^ 
ral feet Thejissures are from 1 yard in breadth td 
4, and are filled with basaltic matter, w hich must be 
pierced through when a fucken occurs ; and the sub- 
stance found beyond it is always different from that 
forming the side first approached. 

214. Another gallery had been opened on the 
same side of the mountain, in a part where there 
were no basalts on the slope ; the work had been 
under the direction of tlie same Steiger^ who gave us 
the following note of the strata through which it had 
passed, a small declivity being always allowed for the 
discharge of the waters. 1. Sand-stone;, 40 yards; 
5J. Strata of lime-stwief 60 yards. 3. A stone which 
the Steiger called liver-stoneyS yards. 4; Strata of 
&we-*^o«e again, 60 yards. 6. Clay^ 16 yards; and 
beyond this lies the surturbrandt . On the opposite 
side of the mountain, at a league's distance from this^ 
another gallery^ which had been named the Firbach 
Stokif was then carrying on ; but the Steiger told us 
that the sandstone was not yet cut through these, and 
that he believed it would be a long time before the 
surturbrandt would be reached^ 

215. The raiil being nearly over wh6h w6 came 
out of the mine, w^e walked with the Steiger up id 
the summit of the mountain, from which we looked 
down over a very wide tract of country, consisting of 
hills and plains. On the summit was a horizontal 
space^ whence, on the side opposite to that of our 

VOL. J. Q ascenf, 



dftcent, the mountain extended to a vety gttit db* 
tance uith a gentle slope, the whole of which was in 
pasturage : the Stciger told us that to waik round it 
would require full six hours^ and that it afforded 
fodder to the cattle of 80 villages or bamlets. 'On 
the side where we had ascended, this - part of tfae 
mountain was abruptly cut down ; and below it we 
saw vast spaces in which the volcanic oo;?e might pro- 
bably have sunk, while still beneath the waters of the 
sea. In particular, we had within our view part of 
a very beautiful valley, through which the Wm^ 
flows to AJihiclen, where, as I said before, it joins the 
Fulda, and the Jt^eser is formed by the unba of these 
two streams. 

2 1 6. I had much pleasure in finding in gf eat pit)*' 
fusion, on the rich turf of this mountain, a plant whi€h 
1 had never happened to sec since 1 had quitted the 
neighbourhood of Gtmva; this was the Dianthut 
superbm ; a pink very properly so named ; for no- 
thing can be more elegant than the capillary segments 
of its petals, which are green at the base, and above 
of a beautiful rose colour ; it is also one of the most 
fragrunt of flo>vers. I took up a plant of it with a 
ball of earth at its root, and carried it in this state as 
far as Cassd^ where I put it jnto a pot ; aijd having 
hired a chaise at that place for the rest of my jour- 
ney, T preserved the plant with its flowers till I reach* 
ed IVindsor^ where I planted it in the turf of my 
garden! it flourished in that situation many years; 
its stalks indeed decayed^ but it threw up new shoots 

■ in 
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id th^ ^3{jring^ and iorme4 every sisasOn a fai*g^r iuft^ 
:,tUl at last it was killed by a trery hard winters This 
is the common fieite of mountain plants, when carried 
down into plains, and, to j^peak more generally, of 
those of all cold countries, when transplanted into 
/dimates which are milder^ but where the winters are 

,1 • 

ik>metimes t^ry severe; in their native places, these 
plants are preserved by being covered the whole win- 
ter with snow. After wfe had concluded our obser- 
Tations on tiie Meimer^ we l-eturned to 0ro$ sdlmt- 
rode. 

". " ■ * 

jiug. Z^th. jJBaroa l^on Reden and I ivere now 
to separate,* which we did with much concern on both 
tides; for bavmg made many excursions together, 
;the great congeiliality of our sentiments and tastes 
had united us id a v0ry sincere friendshij), and it 
aeemed to us both thai we were now parting for the 
last time ; so indeed it proved ; fot the Baron died 
A few jrears aftfetwards^ and I regretted him very 
jdeepij. . 

217. At Gros Atmerbde I hired a horse and a 
•ipiide, and S^t out for Casiel at half past 1 0. At 
firati the rdad ascended between two ridges of inoun- 
tains ; and for some way I followed the foot Of those 
ob the right, where here and there I saw sections of 
-thick struma of white sand-stme. The mountains on 
.the left, tfrhich are the continuation of the Meisner^ 
but not so high; had a different appearance. < I had 
been told that among these there was a mountain 

Q i called 



<:tfllcd the Rdbelsberg^ containing another htA6(m^ 
turbr^ndty which was covered also with basalts: I 
went up to itsfooC, and leaving my horse at a vil* 
lac^e, I ascended to its suitunity where I found the 
same basaU^ as on the Msisner, that eminence, with 
the whole extent of its slope, bein^ here within n^ 
. view. Tb€^ part of the nx>uotain composed of tbsse 
basaltSj which is that properly called the RBielsbergi 
rises to a considerable height, and is abruptly cut 
down towards the valley, as are also thestratebe-* 
neath it ; this is the case particularly wkh the bed of 
vegetables, which is about 60 feet in thickness, and 
lies almost immediately under the basalts. The J2^ 
belsberg slopes down behind to a great distanee^ like 
the MeismVy and like the emideftces of (HattenM 
und Droiisjtld :' a large space on its surfiEkce has been 
greatly disturbed^ but is now again covered with 
grass. 

SI 8. Tlie section of the bed of vegetables ft co»- 
vered with the rubbish of the parts above it,. and 
cannot be arrived at any otherwise than by opening 
through this rubbish, -a passage supported by such 
pieces of wood as are used for props in minedw There 
are galleries of this kiixl at different hcightsy leading 
to ditl'erent parts of tlie bed which are worked ; I de- 
sired \o be conducted into the highest gallery, as be- 
ing tlic nearest to the basalts^ m order to see whether 
here, as well as on the Mehner, the peat had in thi& 
fjart undergone the change which assimilates it to 
i:oal: but I did not And that this was the case, thoagh 
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bene also I came to« "pleite ^here it wias separated 
Trom the basalts only by a certain thickness of strata 
exfoliated sand-stone. The whole of this upper part 
consists merely of a brown powder, containing some 
concreted masses, which are taken out to be burnt in 
the maimfecture of alum^ while the powder itself is 
consumed on the spot in bjeaps, as the least trouble* 
jsome manner of disposing of it : some of tnese heaps 
were burning when I was there, and emitted a smell 
exactly similar to that of peat. In the tower galle* 
ries, besides the compact peat, is found, as in peat^ 
masses^ much wood, consisting of branches, trunks, 
and roots of trees; I saw heaps of these afterwards, 
near the alum works, w here they are used, together 
with the above hard masses of the peat, in baking a 
kind of earth, the situation of which 1 shall presently 
describe. This bed of fossil peat .has been worked 
more than a century ; and;the substance taken out of 
it not being of so much value as to be worth tl)e ex- 
pense of using much wood for props^ when a gallery 
has been carried on far enough in a certain direction, 
and another is to be opened for the advantage of 
shorter carriage, tlie props are removed out of the 
former gallery, and are employed in the latter. The 
roof being consequently left here unsupported, the 
basaltic stratum has sunk in many parts ; and thus 
the above disorder has been produced in its surface, 
evidently shewing how small a thickness oi sand-stone 
there is between the peat, and the basaltic lava, whicl) 
is all divided into fragments. 

210. 
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S19. It is during an efiiially long peried that ah 
has been made in the valky ft-ora strata of an ai 
uiinoiis eartb, which are found along the foot of t 
mountain. This work was carried on at present ne 
the village oi Joannes Vksen, and was called AlatVi 
•H'erh Ritdberg. The mountain had been here i 
tacked on the side of a projection, which is about • 
feet high, and is composed of blackish argitlaceo 
sand, covered with a white argillaceous sand conla 
ing blocks. This projection is cut down from top 
bottom by the workmen, who, after having remov 
the upper paTt, select li-om the rest such masses 
they know will furnish most alum, and hake them' 
fires made of the wood taken out of the fossU pei 
with wiiich they mingle some of the peal itself, tb 
these masses may not fall down between the pied 
of the wood; wheu a heap is consumed, the mass 
are left for some time exposed to the air, before thi 
are lixiviated with the addition of the ingredien 
necessary to produce tlie crystallization of the alaa 

2S0. In tlie road ihim hence to Cassel I again ofiS 
served great effects of the catastrophes which, in this 
region, have been undergone, as well by all the struls, 
as by the basaltic lavas spread over the surface. I 
passed first through a valley of the most beautiful 
rural aspect, wherein flows a brook which, near Cas- 
set, falls into the Flilda. Great quantities of bhch 
are scattered on the slopes of the mountains border- 
ing this valley, and likewise on its bottom, where I 
again saw Ume-Honc rocks, the strata of nhicb dip 
■ inward^ 
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A^nrardSi.airl present their section at the topr^ Thlst 
\ a circuQistance common in many vallks; and it 
i^ws to what kind of catastrophes they owe their 
rigin : in the subsidmce of the strata from which 
113 valley resulted^ some masses remained higher 
LCU) t^e rest, and the surface was afterwards levelled- 
f the gravel and earthy particles spread over it dur-; 
'g inundations. Here the rocks belonging to the 
jinken strata are of lime-stone ; while most of the. 
mattered biocks are of the same hard sand-stone, of 
^Uich so many hav^ already been mentioned in other 



221.. As I approached the village of Ober Knu- 
^ngefiy I saw that the small stream^ which had hi- 
jierto flowed through meadows, had its bed covered^ 
irttb large blocks, because, having acquired a greater 
lec}ivity; it had washed away the sand from betweea 
hem ; thig sand, whicti lies also on the slopes of the 
Eiouotains on the right, is the common AetzM-^^W; 
od it is covered with heath, wherever that plant has. 
lOt been destroyed by cultivation. Here and there 
ppeared rocks belonging to the stony strata of the 
gaountain; foi* some way, these were of a very red 
tmd-stone; but after I had passed an inflexion about; 

00 paces in- breadth, I fouiKl stmta of a very white 
(^d'^tone; and all these strata inclin^ strongly lo-, 
i^iyrds^the interior part of the mountain. Thie.^cha-; 
apter of the catastrophe which produced this vailejf,, 
X clearly indicated by>tl^e stratd of lime'Stont rising,. 

1 rock^ on its bottom^, by the change iji tho .colo^f pf|^ 
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those oi sand-stone at the same level on the oppos 
sides of a rupture, and by the inclination of thelat 
strata towards the side farthest from the mU 
After having passed Nieckr Kaufungen, I saw wd^ 
sfuzped and other prlamatic basalts mixed with ' 
rest of the stones on the slopes of the foot of ' 
jnountain, and on the bottom of the valley; wbi 
shews that the strata liad been covered with 
previously to their subsidence. Beiow this, the vaJI 
opens into the plain contiguous to Cassel, whra* I 
saml is still mingled with blocks, but contaJna' 
basalts. I 

223. In the ivth. Vol. of my first Travels, p.4j 
I have described a mountain above Cassel, 
Carlsherg ; and I have shewn that it makes part 
a volcanic crater, composed of the section of ii 
lar strata of scor'ice little indurated, mingled n 
volcanic ashes and pumice-stones ; that these sti 
are spread over porous lavas, which rest on la!oai ■ 
composed into balls ; and that below the latter i 
compact lavas. All the details contained in th 
travels, from Dransfeld near Qottuigen, throt 
Hesse, and along the banks of the Rhine from C< 
leniz to Bofine, exliibit so many of the charact 
which absolutely belong only to 'volcanoes, oaiiM 
scoria:, porous lavas, volcanic ashes, and pinnice-stot 
that tlie basalts mingled with these must beyond 
xloubt be considered as volcanic also, and the varic 
situations wlierein they are present found muste 
(iently appear to be ttTects of the subsidence oi t 
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Mraia over which the kpoas had spread ; the wlcamc 
canes whence these lavas had flowed having sunk in 
4Uid disappeared. 

223. The rock whereon the town of Cassel is built 
Btill presents a monument of the catastrophe that ex-- 
tended^over the whole of this country ; for it belongs 
to the mass of strata through which rose the wlcamc 
eancj whereof the Carlsberg b now the only remain- 
ing part : it terminates abruptly towards the plain ; 
and the road down to the latter being cut on its side, 
the strata are there very distinctly seen ; they are of 
Mme-stoney and, inclining inwards, they descend under 
the ^iperficial soil. 

jiug. 30th. I set out from Cassel by the Frank- 
fort roady along which I proceeded fcnr some tinie. I 
have described this road, p. 506, in the Volume cited 
ttbove; but I now observed it with eyes more expe- 
rienced in geological phenomena. The soil of the 
plma extending from Cassel to IVffwem is a yellow- 
isb argillaceous sand containing bhcksoiihe kind of 
which I have long had occasion to speak ; and this 
soil is so thick, that, though in many places it had 
been deeply cut to soften the declivities, I could but 
.once perceive the solid strata^ which there were of 
sundrstone* 
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224. Before I arrived at JVamern^ I crossed the 
lEder^ a small river which winds through a large val- 
ley, and Joins \h^ Fulda above Cassel* Observing 

that 
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that there was gravel an its bed, and on 4I! the paru 
of its banks below the level of inundations, I (]ijitted 
my chaise in order to examine this gravel, which 1 
found to be composed of a great variety of primor- 
dial stones ; nanjely, quarts of different colours, very 
^aejas^c}; hard schiili, and wacke likev.ise of diller- 
ent colours J and as none of these stones appear aa 
the eminences in any part of this country, I judged 
tliat they roust have been contained in the soils in- 
tersected by this river, which has not a long course: 
after I had passed IVaivcni, this conjecture was cod* 
lii'iiied- 

225. Aa the large valley, along which I proceeded, 
has many inflexions, the road is occasionally shori- 
cned by beinj^ carried over the foot of the hills ; and 
as it is cut to some depth in three promontories de- 
scending from the highest of those eminences, theji 
thus present their section towards the traveller: in 
the first I saw strata of red sand-stone, covered with 
a thick bed oisand of the same colour; the second, 
which was near this and very high, shewed only sliala 
of yellmuih saml, with none of any ston^ kind ap- 
pearing under them ; the thud promontory consisted 
of a greif earth// substance, completely filled wi^ 
tlie same gravel which I had seen on the bed of 
river, the masses in the hill being rounded, as I hi 
observed with respect to those lying in the course 
the water. What conviilsious must have been uu' 
der^one by all the strata during the sul/sidence wiience 
the valiej/, rtisnlted, t,o have thus brought to thg same 

level 
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wf! so liany of ^^u V v tu ^ iit kinds ! By these coot^ 
ilsions alone can . . ; • 'i •:, wlwch. tuougb pom'- 
«cd of the inferior .^t. . iiu v toand on the sur-p 

3e, have been produceu mkI tritumted ; andtlie 
Ly work of the river has Ueen to wash tliis gr^vel^ 
d c^rry away the sand on its oed, while cie^jring 
course after the birth of the contin^r)^. llera 
in we see the connexion between the giavel ^upfil 
the bed of rivers, and that scattered over tlie sur^ 
:eof the countries through which those rivers flow; 
eft in the sequel of these Trayels I shall describe 
>re coi|siderable examples of the samp pheoo^ 
:iion. 

SS6. Sonie way beyond the last of thoKS 4hree pror 
Intories, I saw, by the side Qf the road, q, grtot 
antity of basaltSy which had been brqught down 
»tn above to gravel it. On this hiU therefore, asi 
11 aa on many of the other emioences bordeiing 
s valley i there are basaltic lavas ; but^ at the tbr« 
ition of the valley, the volcanic cones^ whence these 
^s had flowed, subsided, together with the strata 
er which a part of thetn had spread. I quitted. 
f chaise to examine these basalts^ and I found them 
Hilar to those of the Dransberg ; there were -seve- 
L loose balls among then) ; aad on taking up the 
sqltSy which were grey, tlieir angles were detached 
a slight pressure, and there remained in my hand 
ly a hard and blackish ball^ not yet beginning to 
^r decomposition. I stopped in the evening at 
trshausm^ which \ suppose tq be the same as Jers^ 

b(;rg; 



berg ; for in clifferent maps of Ilessc I find these M 
names in the same situation. 

Aug. 3\st. At 6 in the morning I set out f 
Holzdorf. In my way I passed over a mountd 
M'hich 1 have described in the iiid. Vol. of iiiyfl" 
Travels, p. 506', by the name of Ilohc-uarte, { 
Irigh watch-tower;; it is in the .^m/ or bailiwick 
Hoherol, and is the highest point of the road t 
Casstl and Frankfort. In the ascent of this mo* 
tain, and likewise in its descent on the opposite si 
\ %2iVi strata oi savd-f lone, the inclination of ^ 
follows that of the slopes ; but near the top I iiyA 
strata of Ihue-stoiic; the latter form the whole of 4 
stnnmit, and n here tlie road has been cut in the higfi 
slopes, are seen to pass under those oi saiid-stont. 
In the same Travels, which were published in 1780, 
I have described many similar eminences, where tiit 
strata oHime-stone api^ear on the summits, and those 
{}{ sffiid-sioiie ou the slopes; together with others, in 
which the strata have not underj^one so much angu- 
lar moi-ement, but which, in consequence of "real *«i- 
iidtiiccs in their front, present an abrupt face, fonn- 
ing the section of both these classes oi strata, wliere 
those of sandstone are seen to rest on those of time- 
stone ; whence it is manifest what must have been tlie 
relative situation of these strata antecedently to tbtir 
catastrophes. But at tiiat time I had not had an op- 
portunity of observing much greater instances of dis- 
order in tile same strata, consisting in their separa- 
tion into ditj'erent ridges of eminences; by which the 
nalufB 
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nature and extent of the catasti*opbes are more prer 
cisely determine. Some examples of this kind have 
already been given in the present Travels ; and ^till 
gFeater will appear in the sequeL ^ 

; S27. Continuing my journey from Holziorff to 
Marburg^ 1 crossed several hills composed ot strata 
of red aandrstone. ^hich is covered with sand of the 
flame colour : these strata are all broken, and in- 
cUne different ways, and blocks of the same jtone 
are scattered over the intermediate plains to a great 
distance. The small river LafWj before it arrives, 
at Marburgj by which it passes, has its befd Se- 
vered with a gravel of the same nature as I had 
seen on the bed *of the Fder. Beyond Marburg^ 
I«crossed the Lakn by a bridge; and here I saiw no 
more gravel on its bed, for it was fiowing>. over 
the pure redsand^ which in many parts coveted the 
sections of the sand-stone strata of the samlfe colour 
descending inwards almost vertically, ^^ 

SaS. After I had proceeded some way towards 
Giesen along the left side of the Lahn^ I ascended 
a hill covered with red sandy which, in some part^ 
where the road was cut to a great depth, I saw to 
he from 6 to 1 feet in thickness, lying on strata of 
mnd-stone; this sand was mixed with a gravel of 
some of the most beautiful primordial genera, 
'PQrpkyry^ quartz and quartzeons stones of the 
greatest Variety: I saw likewise in this sand some . 
maases of a breccia which contained all these kinds 
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of Stone, ivith ft-agments of gr4y wdtke iiitera^ctej 
with Yeins of quartz. If the road had not been cut 
£0 deep, I should not have known what ]ay under 
this interesting gravei^ ndimely^ strata of third 
saud'Sfone, strongly ineHned inwards^ and present* 
ing their abrupt section towards, ^e Lahn. Here 
and there, I came to spaces where the surface cdo- 
Aisted oiydhiv sand without ^^e/; but in one of 
the sections, I ^w that this covered the red sand 
-which was full of gravel. At last, I pf^ssed over 
a large space where the surface was wholly cooh 
posed of the comioon heath saM, mixed with some 
of the fragments of white guarts^ which ahnost ever;-' 
where aiecompany it 

299. In one of the Spaces vihere the' red sand' 
litone was covered only with the sand mingled with 
gravel, I crossed a small ridge, several yards id 
breadth, which consisted of a basaltic lava. Look- 
ing then around mef, I foutnl I could follow this 
la*ca with my eye through the fields, as the large 
root of a tree may be tiaccd under the grass ; and 
at the dibtance of a quarter of a league, I saw it 
terminate at a woody hill, whereoiif stand ^e castle 
and village of Stauffenberg, This eminence^ which 
thus evidently has beex^ the source of the basaltit 
lava, is encompassed by • the strata of red san^ 
stonCy as is the case with several others in this part 
of ih^ country, described, in my first Travels. . Be-f 
yond ^taiffftnberg, the superficial red sand id full 
#f btoeks of the hard sand-stone^ and th§ sand itself 

still 
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ilill boi!libi[iii0 tiife above mentioned gravely in greatcir 
M lesi» abundatice in difFerent places. As for as 
Oieserty the road is giravelled with fragments of 
iava. Between this place and Butzbach^ where I 
•taid till the next morning, the strata of limestone 
J^ecoine prevalent; butfovaisused in some plac^ 
to gravel the iroad. 

Sept. 1st. Though it was my design this diay te 
t)roceed to Driedberg on the high road lo Frankfort y 
t tamed oflF ffimi that road to Zierenberg^ the seat of 
Baron Von Diedsn which lies among the hills, 
ttt* the distance of some leagues on the right. This 
gentlemen, with whom I had had the honour of 
iM^ing acquainted during his residence in London as 
llinlster from the King of Denmark, having heard 
ibal I was travelling in this country, had been so 
good as to invite me to take Zierenberg in tny way ; 
find I accepted his mvitation with great pleasure, 
having spent many agreeable hours in his company 
•ad that of the Baroness. 

;fi3d. I set out early from Butzbaeh^ add passed 
tinrough the villi^es of Nitderweiselj Pauerbacfiy 
and Langenhaitt. In this road, the superficial soil 
dianged from red to yellow^ still, however, cover^ 
kig itrata of red sandr^tone^ as I saw in the sides 
of tiie road; afterwards the soil became grey ; and 
h'tbeAhsgfinia cover schistm. This grey soil was- 
l«dl of iar^ fragments. of white quartz and granii-* 
lutid quatftn^ \mt bdwatn the two. last villages i 

chiefly 
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chiefly saw masses of the breccia of which I \ 
already observed some fragments on the bills ne4 
Mai-burg; some of these masses were of asufEciai 
size to have been sawn into slabs for tables; itwonlj 
certainly be attended with great expense to conve^ 
them to this use, for the breccia is extremely hardj 
but the masses of y»i7rt5 which are contauied lal 
are of so many various colours, that the beauty 4 
such tables would be very great. 



231. We are now near a schistose chain, of wliij 
both the external and internal state will prcg 
be seen ; but let us first stop to consider, the varii 
of ]\\Estrata already described, resulting from chaDfj 
at the same level of those which must have been 
originally deposited one on another; the state of h1! 
these strata of every clafis; tlie variety of the bioch 
and gravels of inferior strata scattered on the 
surface ; and lastly, these masses and fragments of 
breccia disseminated at so great a distance from 
their origin. From the whole assemblage of the 
above circumstances, it is impossible not to conclude 
that this must have been a theatre of repeated re- 
volutions of the strata, while still on the bed of the 
sea; and that the schistose chain is now uncovered, 
because, in the great subsidence whence resulted the 
vast valleif, the strata of lime-stone and of sand- 
stone, by which the schisli Mere originally covered, 
slid down and abandoned them, while, in other parti 
of the same countiy, the strata of limestone, re- 
maining upon them, are themselves exposed to vie"' 
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S c6tfiS6<:^uence of the fall of those of sdnd-siotii: 
fhst the schisti and other primordial strata prevail 
leneath these two secondarp kinds msiy farther be 
ftdged from the qiiantity of blocks and gravels of 
he primordial classes thrown out on the surface 
luring the catastrophes. Moreover, the ' breccias 
pfirove that these catastrophes must have been often 
repeated ^ that the primordial strata were covered, 
during the earliest that happened, with their own 
fragments, which were subsequently! formed into 
Ureccias by new quartteous precipitations; that 
l^calcareous and sandy strata were produced after- ^ 
"wards ; and that the great catastrophes whence re- 
sulted the vallies between the ridges of hills did not 
take place until after the strata of breccia, as well 
as those which succeeded them, were consolidated ; 
, since' they all underwent the same fraictures and 
wigular movements^ This is an example of what 
BBay be seen in most mountainous countries.; and 
Many other instances of it will occur in the course 
rf these travels. 

\ 

4 * 

233. The road to Zierenberg lies through a valley 
belonging to the first ridge of the schistose eminences, 
ii^ strata of which are nearly vertical, and present 
their sections on the summits. When I had pro- 
cejHled some way, I came to a promontory advanc- 
iog from another ridge, and dividing the valley. 
It k on the> extremity of this promontory, which, 
by the labour 6f man, was in ancient times separated 
fcom the rests that the castle is situated : I arrived 
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there at an early hour, ai\A had grea£. pleasaK » 
again seeing the Bwou antl Bamness.; but the course 
of observations in which I was engaged :tl id not, per- 
mit me to remain willi them long. 1 explaineii my 
vieHs to the IJoron, wlio having givea ine direcLioaf, 
and likewise ordered a guide to allcwl me, tbat I 
tnjoht not lose my way^ I spent Uie, rest, of 
Hioming in visiting the objects wbieh 1 had wi: 
to observe in tliis neighbourhood. 

233. I ascended two hills- near the castla; 
fonn^i them to be composed of a kind of- 
which had formerly much perplexed me. iu tlie, 
and had been one of tlie causes of my comppel 
mg nothing of the origin of those mountains 
appears externally to consist of sets of fibres; il 
separates mto pieces which perfectly resemble the 
chips of oak in dock-yards ; and on at near in- 
spection of it in the places where it is found, tiie 
difticulty of disLuiguiBhing its strata is rendered » 
great by its numerous fractures, that I had not 
supposed it to be stratified. But now, being ac- 
quainted with the remarks and observatious o£ M. 
de Saussure, I here distinctly perceived the ttn^ 
of this schif-tus in the sides of the valley, where 
they are seen to be nearly vertical, and where riiey 
terniinHte at the summit with some reseniWance to 
bundles of faggots. In some parts, where tiwse 
ac/iisti are more compact, they evidently appear to 
have undergone repeated catastrophes ; the first 
shocks which tiiey received are shewn by many sni 
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iteiM of ii»hit^ quart t thcrt intersect tfaem; and thGUi 
9ei;» have themselves been brdken and displaced^ 
probably during the great catastrophe from whicli 
the valUes resulted* 

234k After this walk, 1 returned to thd Castle, where 
I- spent some hours in very interesting conversation* 
fiavingspoken of my observations on the Meisner, a 
bephew of the Baron's informed me that there was a 
lamitar stratum oi fossil vegetables at JVesterwald, in 
Ae principality of Nassau Dillenburg ; and someyears 
afterwards, I saw another in the country of JSrwt?^c/:; 
this phenomenon therefore, though for the most part 
unknown in other countries, is not rare in these. 

^ 335. At half past 5, 1 set out from Zierenberg 
tot Friedbergy passing for some way along the foot 
of the first ridge of mountains on its inner side, and 
afterwards crossing it to return into the plains 
These mountains are covered with wood ; and in 
some places appear the schistose strataj which strongly 
incline inwards> presenting their sections above« The 
lawer part of the country consists of small hills, 
covered with a grey earth, mixed with gravel and larger* 
fragments of quartz; and I saw nothing more of 
fte schistic The same soil continued as far. as 
IHriedberg; but by degrees the masses of quartz be- 
came less abundant^ and at last I saw at the surface 
fiothing but some fragments of a grey stone^ 

• • 
' Sept^ Swat From Friedberg I set out at € in the 
oionring for Frankfort f where I spent th& rest of 

BJ8 the 



£44 

ihe'dsy. In the ivth. Vol. of my Travefe, t gar* 
;a very particular dcseription of the country which 
lie& bet ween, these towns, and is so peculiarly in* 
teresting to geologists. There also I described the 
road ixom Fratthfort to Darmstadt^ but with few 
details, because I merely passed along it a& a tra- 
veller; at present however, I went to Dai^mstadt 
in order to pay my respects to Duke Charles, now 
reigning Duke of Mecklefiburg StrelUzy whom I 
knew to. be at that city ; and his accidental absence^ 
tTvhen I arrived at the Palace, gave nie an oppor- 
tunity of observing the adj.acer>t country, in which 
I met with some very remarkable phenomena. 
• . ' ,. '..•*... 

Sept. 3rd. I set out from Franlfort at 7 in the 
morning. I mentioned, in my former Travels, that 
I had not seen anywhere a soil more fertile than 
- that on the hill of SaxenhauseUy over which passes 
the road to Darmstadt ; it requires no manure, and 
consists,, to a great depth, of a calcareous sand^ 
mixed with very small sea shells. But the same 
•fertility dees not extend to the slope on ti^e Darmr 
.^tadt side ; for this, together with the neighbouring 
plain, is covered with heath-sand^ having at it$ 
is^irface, in greater or less abundance, those particles 
^of icliiie quartz wljich I have already frequently 
-mentionedj and winch I have seen hi this . kind of 
sand aver all the countries of the north of Germany; 
Avhencc I have at last been led to imagine that these 
particles may he insulated crijStaUhations of quartz^ 
produced in the ancient sea during the latest pre- 
cipitations of this sa)id^ which is also quartzcous, 
.. - . . Some 
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Some naturalists have 'supposed the sa9id itself to 
consist of triturated quartz ; but this i« a mistake, 
a& has been perceived by M. de Saussure, and 
as I.«hall have au opportunity of shewing in the 
sequel. , 

* • 

236. Between the villages of Langen and Aller^ 
heiligen begins a causeway which is covered with 
fragments, brouglit from a neighbouring hill, of a very 
hard stone, resembling granUe, except that it con- 
tains: ria mica. As I approached AUerhtitigeny I 
observed in the soil some blocks of true gve^j gramte^ 
of whicli there were great quantities along the 
houses of the village ; I saw many also by the sides 
of the road ; and near Darmstadt there was one so 
large, that it had been split with gunpowder for the 
purpose of removing it. 

S37. It. was about noon when I arrived at Darm- 
stadt ; and on ^learning that the Duke was gone into 
the country; and would not return till the evenings 
I determined to remain at this place the rest of the 
day, and to avail myself of the opportunity to ob- 
serve the neighbouring lands, as well as to see some 
persons whom I knetv to be conversant* with natural 
history and'mineralo^y. I took nbtice tiiat there were 
several remarkable stones in the pavement of the 
streets; on inquiring whence these came, I was in- 
formed that the quarries were in the country, and I 
obtained a guide to show me the wtiy to thein. ■ ' 

, ' - 238. The 



336. The town ts built on a Email hill; my guids 
Jed me out of it on the highest eide, and turning 
into a road on the left, he pointed out to me, et 
some distance, a lock, where he told me I Bhould 
find one of the quarries. On arriving at it, I per- 
ceived it to be a very singular rock oi granite, witii 
small crystals and black nilca, rising insulated on tlie 
sandy plain. ITiis great mass was divided by fis- 
sures; some of these were regular and parallel with 
each other, and appeared to be separations of tbe 
strata; the others, which passed across the former, 
being irrejjular, and not everywhere intersecting 
them all, I judged to be only fractures. Tbe whole 
rock was thus separated into angular fragments, 
and I found here a striking example of the maimer 
in which blocks, and even rocks of granite, are 
rounded, by tiie decomposition of the angles of their 
masses. I perceived it first in some angular pieces 
that had been detached, and lay at the foot of tlie 
rock, surrounded with rubbish; for, on giving tbern 
a strong blow with an iron at the end of my stick, tlie 
ancles tell off, detaching themselves with a concave 
surface on their inner side; and I thus produced 
rounded blocks, exactly resembling tliose which I 
had seen scattered on the plain, and possessing all 
the hardness of granite: a phenomenon similar to 
that of the balls lately mentioned as formed from 
pasalts, when tlie decomposed angles are struck oS 
from tlie mass merely by a blow. Those masses, 
jvhich appeared' externally in the upper part of tlie 
rockj were already rounded, without having changed 



their plftcc -In working this rodk fi^m tfi^^o %tft- 
totn, for the purpose of obtaining masses i<of thte 
ketone for vaiious uses, those m anj con'sid^rabfe 
height are rounded by their fall ; and the jgrouiid is 
covered all around with a coarse sand composed of 
'tbe crystals xrf the grdnit£y which, w4ien detached 
hy detomposition, are wksbed down by the rain- 
limters/ Most of the masses sepitrated from the 
wock 4)eiDg of too great a size to be easily removed, 
«nd terger ^en than is necessary for the various 
purposes &r which they are inle^nded, such as walls 
Witl pscvements, tfiey are split with gunpowder; 
naay iiad teen broken lately in this manner ; and 
i saw anmnd them some scales which the shock 
iMut de^atfaiBd from the harder piart, and of which 
niae ^ar&ce was convex and the other concave. In 
toy osii&sequeht Travels will be seen more consider- 
Hbte CQcamples of biocks rounded without being dis- 
Idaocd, not only m grastitey but in a sand^stonc 
mtojtaitytilg mnrifie shells; and from a similar reason ; 
ttmieiy, tii^ angular parts are penetrated more 
BBisAy 4han continuous surfaces by the causes of 
CitKiion ^ of decom position. 

US9. But besides the granite^ I had seen, in tlie 
:|Nivetnetit at Haimstadt, some stones of a quite 
\iifierent kind; these were brown, with whitish spots, 
^milar to the leucUes of ancient lavas ; they resem- 
bled #hat is called wkhhstojie in Etigland^ wtiich 
jis probably volcanic. I asked my guide whence 
tbry camp; he could not tell mc; bat addressing 
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myself to a person passing by at the time, the lattej 
directed me where to find a man who worked in 
the quarries from which they were brought, and who 
jreadil^ shewed me the w^y ihither. - 

240. After I had <:rossed the space strewo with 
crystals of the granite decomposed in the rock, I 
no longer saw anything but the heath-sand^ so fine 
p.nd so pure, that, before it was fi^ed by vegetation, 
it had been raised up in dunes here and there by the 
winds. I found in my way a great many large 
blocks of granite covered with lichens; a proof that, 
no decomposition was taking place on their surface. 
After walking on for a quarter of an hour we came 
to a forest called Oberwald, at the entrance of. which 
the ground begins to rise above the level of the 
plain, and has been opened in many places, in order 
to lake out the stone in question. As soon as I 
entered the first quarry, I saw, beyond a doubf, 
that this stone was a laxia; the sections around the 
excavation, which had been worked for a long time, 
were those of a kind of strata^ not regular, 
like the strata of granite^ schistus^ limC'Stoni^ 
and sand stone, but similar to those of the lavas 
around "volcanoes ; being tqrtuous and unequal in 
thickness throughout their whole extent. The lowest 
of these successive lavas that bad yet been reached 
Mere very compact, and were full of the leucites or 
round bodies which I mentioned above, and which 
were jn general of the size of a pea ; most of them 
were white, but iu sorne pljice^ they were reddish: 
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Jhe uppet Icvoas were more porous, and did not con 
tain so many of these bodies ; but cavities which 
had been occupied by them appeared in the sied- 
tions and fragments: some of the strata approached' 
very nearly to the nature of volcanic scorise;, and 
M. Klipstein and M. Merke, whom I saw on my 
return to Darmstadt^ (the former of wljich gentle^ 
men had made a very interesting collection of the 
stones of this province,) both told me that they had. 
fio hesitation in believing the above to be lavas. 

^241. Advancing farther into the forest, my gjuide 
}ed me to a small insulated eminence, around which, 
(OQ all sides, I saw quarries of the above stone ; 
but the eminence itself consisted of that granite 
jwithout mica^ (the sieniU of Werner,) whereof I 
had seen fragments on the Darmstadt causeway: 
it was from hence that this stone was taken for the 
^au9eway, which might easily be done, because the 
whole rock was full of fractures ; but it is worthy to 
be remarkjed that on this kind of granite the actions 
of the water and the air had had no influence, though 
jtheir effects on the neighbouring rock of granite 
containing 77?/g^ have been already seen ; the masses 
iof this second rock had preserved all their angles^ 
as well in their original situation, as when dispersed in 

/eparate blocks. 

242. Respecting the relative period at which 
these lavas flowed, a judgment may be formed from 
.fhe wliple ^s.ejpblage of the above monuments; this 

perio 




I 



period must have been posterior to tiie catastrophes 
which, in the extensive space between the nioun- 
t&ins, left above the level of the ground granitk 
rocks of two such different kinds, though at so 
Email a distance, from each other, since one of 
these rocks is surrounded by the lavas; but the 
tones whence the latter flowed sunk aftern'ards, 
during subsequent catastrophes; as is the case with 
regard to the lavas which I have described in Hem. 
When I was on the Mount of Sienite, 1 saw tlie 
lava at its foot rising for a considerable wav, like 
those in a!l that country, above the rest of the 
soil: I descended on this side towards the interior 
part of the forest, and crossed a space of swue 
breadth by which it was separated from a largie 
eminence where nothing appeared but pure heath- 
sand; and I found from my guide that no oppor- 
tunity had occurred cf discovering wijat iay beneath. 
Having ascended this new eminence to a certain 
height, I perceived that it was the foot of a moun- 
tain; and from what my guide told me of the stont 
which appeared at tlie summit of the latter, I com- 
prehended that this stone was gramte. I afterwards 
learnt that this mountain was the commencement 
of tlie chain of granitic and other quartzeous rbcts 
bordering the fine countiy of liergsti-ast imOi 
Darmstadt to Heidelberg, which I described in ihB 
iiid. Vol. of my first Travels: thus we find tbst 
this groat lihain begins, in the plain of Darmstadt, 
v.a\\ two simple rocks, of difterent kinds ofgrmite, it 
a vtry low level. How many repeated calastropl 



I 



9:St 

of ibe whole maEs ^f istrata are IndScnted ti» m hf 
tiiese phenomena! !» tke eveiring I Tetifrned tD 

Darmstadt. 

JSepf. 4th. I had the honour ^f seeing the Duke 
«tf MeiMenburg; and imvingf passed the tnonnii^ 
with his serene Highi^esSBnd his fafrrily; I set 4Mtp 
lifter dinner, for Mentz. The plain of Damatadt 
Is considerably Iragher than that near the latter towti, 
Itowafrds which I desoe»ded through HHXxds by li 
l^tle 4edivity. On reaching this low ground, t 
^und k to ccmsist -ecitirely of sand, without anj" 
stoaes on the surface ; so that I bad little reason ^ 
megret heing obliged lo travel over it two hours ki 
tiK jdarj^; for I €^d not arrive at Mmtz till 10 
ji^clock. 



rSkpt Bth. I took ^ boat in which I embarked 
liiy chaise, in order to descend the RMne as far as 
Celogne. It is only 6 leagues below MentZy necur 
JKngen^ that this great river enters into vallies; 
land there also begin the vineyards which produce 
the famous RkeniSh wine. It is impossible to sail 
mn tiiia part of the river without continually ex- 
]WKfeilcing new pleasure ; I have described its pic- 
turesque beauties in the iiid. Vol. of my first 
^av#9, for which reason I shall not again speak 0f 
them ; but it was with a more experienced eye that 
i^ xx)w beheld the geological features of the scene. 
JU that time I describe4 masses^ forming interrupted 
PQ^taioS; m which I compriehended fiotbing; but 
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at present, having been ^rtlfghtened on these subjecti 
by M. Ak Saussiire's Travels Jnithe Alps, ail was be- 
come intelligible to me. 

2^3. Tlie vallet/ in which the Rhine here flows 
h^ manifestly been produced by a great sab- 
sidence of the schistose strata that prevail in ttiM 
country; but the parts remaining at a high level, 
and bordering the *oalley^ have themselves experi- 
enqed many ruptures and partial subsidences ivhicb 
have been attended by the angular motion of tlie 
parts thus divided ; sp that in sailing down the river, 
one pyramid appears to rise beyond another: when 
these pyramids are viewed laterally, either as they 
are appro^phed, or as they are hii behind, they are 
seen to be sections towards the river of chains of 
hills extending on their opposite side into the coun- 
try; and it is on the terraces into which these sec- 
tions are broken that, where the aspect is favourable, 
the vines are planted in slopes composed of rub- 
bish. I 3topped in the evening at Boppart^ on the 
left bank of tlie Rhine* 

Sept. 6th, I set out. from Boppart at 6 in the 
morning. As I passed before Coblentz^ I felt great 
regret thaj it was no longer the residence of M. 
and Mad. de la Roche, and Capt, Trosson.; re- 
membering what assistance I had received frpm the 
former of these gentlemen, in my observations on 
:the banks of tlie Rhine /at its confluence with tb 
^Mosefky and from the lafter, iij thq excursious 

which 
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iihich we made together over the volcanic mountain^ 
And plaiils of the country of Treves. 

244. The period at which both M. de Saussure 
and myself made our observations was very favour- 
able for the purpose of establishing, by monuments, 
several correspondmg epochs in the history of the 
Earthy and in that of Man; monuments which 
human labour has since demolished, but from which 
we separately concluded, that (as it was expressed 
fey M. de Dolomieu, who perfectly agreed with 
us) ** no great number of ages has elapsed since 
*' the earth was given up to the race of men by 
** which it is now inhabited." During the course 
of our observations, 'a greater progress was made in 
agriculture, in building, in the enclosure of alluvial 
soils along the shores of rivers and of the sea, than 
Had been ever the case in'any preceding period ; and 
by this progress the traces of the effects of natural 
causes^ connected with those produced by the dif- 
ferent settlemerits of ineny are in many places now 
concealed. It is therefore fortunate for posterity 
that certain states of things, which, at the very time 
when they were described, were on the point of 
being obliterated, , have been recorded by observers, 
as has been shewn by many examples in the course- 
of- my Travels already published. 



* 245. This remark has been here suggested to me\ 

by )a change which I observed, as I passed CoblentZy 

& a spot where a palace now stands, but where, in 

' ■ 1778, 
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1778, I had seen a deep excavatioD : I described 
this excavation, aod what waa then to be observed 
there, in the ivth. Vol. p. 285, of my Lettres mr 
V-Hinioire de la Tcrre ti dc l'Ho7>ime; a work which, 
though it coriT^onds throughout >vith its title, I 
generally inentioii by the shorter nanie of uiy Jirst 
Travels. The monument of an epoch equally be- 
longing to tlie history of the continent, and to tliat 
erf' the men who, have inhabited it, was at that tiino 
open to view in tlie above spot, near the confluence 
of the Rhine and the Moselle; and this monument 
having been since concealed IVom sight, I sliall noff 
dondsely repeat my fbniicr account of Jt. 

246. The tiistory of the continent wai thci! 
plainly to be read in the differences which were seen, 
at different depths, in the alluvial soil here formed 
by the two rivers. As I have already said, a vast 
excavation had been made for the foundations 
and underground offices of the palace, and had 
, been carried to the depth at which lay the fust 
materials brought down to this spot both by the 
Rhine and the Moselle, while the torrents that form 
those rivers were still employed in clearing their 
channels in the mountains ; at this depth, therefore, 
lay very large stones: but, in the sides of tlie ex- 
cavatiop, the size of the stones was seen to diminish 
progressively from the bottom upwards, till at last 
they wei'e reduced to small gravel, which was co- 
vered with a bed oisand from 4 to 8 feet in thiuit- 
ness; this latter accumulation indicatuig a jieriod 

wbco 
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iikon th6 two. riverS; having terminated their ravagef^, 
bfid ceased to bring down anything, in tlieir inunda* 
tiions but the sandy which, in 3ome parts,. tliey-rBtiH 
detach frooi their banks. Now in this spot had heea^ 
^igcovered a monurnent determining the. date of th^ 
coounencement of the above period . There had beea^ 
hpte a, buryiag^ place of the Romans^ who had dug* 
fer that purpose, pits, of which many, on being opeped» 
%jul b^q found to contain ashes, remainS' of bone^i 
i(^|ouS; sepulchral attributes and legionary i^toqe^ 
Qb one of the sides of the es^cavation, I. saw tha 
^C^tioDOf two of these pits; they had been sunk 
ill the gravely the smajl gravel, closing them ajt tb^ 
lop. It is therefore since the well-knowq time of 
^ abode of the Romam in this country, that thQ 
af:cuinulation of sand haS: been formed here by th^ 
iBUivJatiQns of the. river», which still coy^er these 
99il& during extraordinary swells. Many other 
4ep.ulcbres of a^ similar kind, to the discovery of 
iv^ch nothing will ever lead, are probably buried 
Deader the sand, in this plain on the banks of the 
fl/iin&,; the above would not have been found, if 
th^ ground had not been opened to so great a depth ; 
but thQ spot is now covered by the palace which 
b^s^bc^n erected on it; and unless I had happened 
tO; be. h^. exactly at the proper timq to observe^ and 
imblis^ the account, it is most probable, that all 
recollection of this curious fact would have been lost. 

£47^ Ij*; rcjlating the same journey, I also de- 
;i$nb#4. thi4 B^^^ whi<;hi.oseas..on the left banl( of 

th^ 
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the Rhine f below CobkntZy and terminates at i^rf' 
dernachy 4 leagues distant, where that river agMii 
takes its Gourse between ridges of hills ; but the 
ridges are here of different natures. As I sailed* 
down the middle of the stream, I saw near-iwfc, 
on the right bank, a hill extending from some dis- 
tance to the bank of the river, wherie, being cut 
©ff abruptly, it appeared to me to exhibit in its 
section the same kinds of small basalts, arranged 
in concentric rays, which I had formerly observed iir 
the opposite bank, in the section of a hill called 
Roeland-eck ; so that the subsidence producing -the 
valley of the Rhme seems to have intersected the 
lava^ of which indeed masses are seen on the bed 
of the river, when the water is low. I landed ^ 
Obcnvinter^ on the left bank, in order to revisit 
the' rock called Unkelstein conjposcd of large pris- 
matic basaltSj which have for many years been used 
along the course of the Rhi7?e, all the way from 
hence to Bonn^ as stones ready cut for various pur* 
poses, and are known by the name of Unkel-stoneSy 
because a brook called Unhelbach falls into the river 
near this spot. I found the appearance of the 
place very much changed, by the continual removal 
of these large basalts ; but the increasing difficulty 
which attends their extraction will probably at last 
•put an end to it. This basaltic lava appears to 
Jiave advanced formerly as far as the borders -of the 
Rhine, and being there abruptly cut off, like that 
on the other side, the- b^/salts at first were -easily 
removed; but, in order to detach them from top ti 
' • bottom, 



ottom, it is necessary to clear away the loose 
trata which cover them, and of which I had ob- 
Brved the section when I was here before ; at pre- 
wit I saw that the thickness of these strata was 
crach increased, because the hill rises as it retires 
fbm the river; and they may be reasonably expected 
become at last too thick to be removed witiiout 
ttcarrmg too great an expense. The excavation 
ras now of a vast size ; it was worked all round, 
nd the appearance of its sides was extremely in- 
&resting: on the left I saw concentric arches, in 
rhich the basalts were arranged in such a manner 
» to form the section of a vault. At Oberxvinter 

m^ with LiMANN,. the boat-man, who, in my ex- 
Tirsion with Capt. Trosson, had attended us as a 
pHe over the volcanic mountains on the right bank, 
ad with whom we had been, in every respect, 
much satisfied, that I mentioned Kis name in a 
lOte to p. 323 of the ivth. Vol, of tliose Travels, 
le recollected me, and came to thank me for hav- 
ag spoken of him so favourably, telling me that he 
tad, in consequence, been several times enlployed as 

guide by other travellers : he shewed me a German 
ranslation of my work, which led curious persons 
a inquire for him, and was farther useful to him 
y reminding him of the spots whither he had at- 
^ded us, and whither others desii^ to be con- 
iicted*. 

248. Continuing from hence my voyage down the 

^hincy I had a distant view of the Leithberg and the 

you I. S Lmenberg, 
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Lozrcnbtrg, large basaltic eminences, i rising, as I 
had formerly seen, on the schisti ; and as 1 passed 
befoie the granitic eminence of Dracketifddj wliicb 
is beyond the two former, and comes down to the 
borders of the river, it bore to me tlie appearance 
described by M. de Saussure in the Aiguilksk 
.Chaumouniy which he compared, when seen from 
below, to artichokes with their leaves widely spread; 
but he afterwards corrected this description, when 
he had viewed these Aiguilles from the summit of 
JMont Blanc. The circumstance wliich has pro- 
duced this form is that the strata^ sliding over eadi 
other in the catastrophe attended by the angular vuh 
tiij'jis of their masses, have separated at the top to 
gome distance: along this valley of the Rhine^ I 
have observed similar pyramids composed of sclm- 
tosc strata. - It vras night before I ended my 
voyaj];e; for I did not arrive at Cologna till 10 
o'clock. 

Sept. 7th. At in the morning T set out from 
Cologne to Aiv'la'Chapcllc, taking the road through 
Bcrckem and Julkrs. The appearance of the 
country was here totally changed, no higher ground 
than tliat of the hills over which I was travelling 
.bein^ viuhin view to a great distance all round; 
nothing ai)peared externally either on the highest 
parts of these hills, or in the vales, except sandy 
commonly grey, but sometimes reddish, mixed 
ivith primordial sto')ics of various species, both in 
gravel and in blocks; I found the smallest of tlie 

latter 
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latter used in the pavemcuCs of the towns arid 
villages through which I passed. Here I saw some 
large excavations; one of the pits had been carried 
down through 10 feet of this superficial sandp 
mixed with gravel and larger masses, to some strata 

white sandy absolutely pure, in which it had been 
sunk to the depth of about 20 feet more. The 
thickness of the superficial sand mixed with stones 
is veiy irregular; for I saw another excavation, 
already carried to the depth of 20 feet, but not 
*jet reachmg to the white sand. Throughout this 

nvhole space, very nearly to Aiv-la'Chapelle, I did 
hot perceive any stony sti^atiim; but when I came 
within view of that town, I saw, on its right, some 
bills which, from their form, I judged to be stony; 

1 inquired of what materials these hills were com- 
posed; and learning that there were coalpits in 
.them, I formed the design of visiting them the next 
morning. I arrived at Aix-la-Chapelle at 10 o'clock 
in the evening. 

Sept. 8th. . The innkeeper having furnished me 
.with a guide, I set out for the coal-pits. On going 
out of the town, I first crossed the foot of a hill, 
and afterwards a valley about half a league in 
breadth: the soil of the latter is of sand; but 
there is over it a good causeway, which is formed 
of fragments of granulated quartz ; on the side of 
litis road I saw some large blocks of the same na- 
ture, and my guide told me that they had been 
brought down from the neighbourbg hills for the 

s 2 purpose 



purpose of repairing it> some of these blocks, wliicb 
had been split with gunpowder, I clearly per- 
ceiTcd, by tlic difference of grain and colour in tiie 
same vtasses, to have belonged to strata ; yet no 
traces of any strata of this species appear exter- 
nally througliout the whole countiy. 

249. The ridge of hilU that I first crossed ii 
composed of nirata of foliated sand-stone, which aiL' 
seen to dip inwards, and of which the directun 
obliquely cuts that of the hill. I then descendeil 
into a very narrow vale, wherein were tlie coal-pUa. 
Here I learnt that these pits were the property cf I 
the town; and I foitunately soon obtained iafonm* ■ 
tion respecting them, which 1 found more inteltigill 
than that of the colliers; for JM. WiscKELztj.^ 
the director of the works, iiaving heard ia the & 
tliat 1 had set oat to observe tbcm, was so oblij| 
as to tbilow me to the spot It is therefore aa.A 
authority, conliniied by the head collier, whomi 
called, and who traced figures on a plank wilt| 
piece of chalk, (the language in which I best \ 
derstood hiin,) tliat I shall now describe the skala 
this bed of caal. 

£50. The roof, that is to say the iraoi 
covering of the coal, is in tliis bed, as well as infl 
which 1 have anywhere observed, a foUated ar^ 
ccous stratum, with its taminas covered with iojpi 
gions of vegetables. Here therefore may be ap|rf 
that very essential remark in Geology; that I 



Hratay \^hich| from their nature, must tiedessariiy 
liave ' been formed in a situlEtion nearly horizontal, 
[as is the case with these argiUactous strata contain^ 
ing vegetables j) and which yet are now found in 
rery different situations, have (^rtainly owed this 
chan^ of state to catastrophes. Now it will be 
seen how strange a catastrophe must have been un^ 
dergone by all the sti\ita of these hillSy in order to 
Reduce this bed of coal to its present states 



251. The ti^ansversal section of this bed^ as 
sketched on the plank by the head^coUier^ was 
nearly in the form of a capital M. That part o^ 
the bed which is represented by the side stroke on 
diie left of this letter has been turned in such a man- 
Ber as to have become nearly ^vertical, the stratum 
Containing vegetables being now 6n the outer side. 
Hie part represented by the other side stroke is in- 
dined, retreating from the former; and this also. hag 
the stratum with vegetables on the Outer side. One 
of these parts, with one of those represented by the 
two central strokes of the M, is in each of the hills 
which form the opposite sides of the vale ; and the 
interval between these central strokes represents the 
«wfe itself. If the fractures and inclinations of the 
ieparated parts of the bed of coal had been regular^ 
the section of the argillaceous roof would be design 
mted by the latter strokes, which meet and form a 
V in the centre of tl^e M; but there are dnly ves- 
tSgsa of it iiere and there ; into such disorder has 
Afi be4 been thrown, in consequence Df the subsi^ 

dence 
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dence which produced the vale ; and where this roof. 
is lost, the coal has nothing near it but a confused 
mixture of stones of every kind. 

252. The present coal-pits being in the vale, the 
colliers had arrived at the lowest point of those two 
parts of the bed of which the section forms a V, 
and had since followed them both laterally; but 
these parts are not found to terminate every where 
at the same depth, for the bed having been brokeOi 
the masses, thus separated, have undergone different 
degrees of subsidence. I went down into one of 
the pits; and the collier, who accompanied me. 
shewed me several places in which the bed of cod 
had been disordered in its fall by these particular 
accidents. Though the pits had been sunk to a 
great depth, the bottom of the two exterior parts of 
the bed had not yet been reached ; but these were 
not at present followed downwards, being of very 
considerable lateral extent, 

253. Here then we have another interesting ex- 
ample of the manner in which were produced hiUi 
with vallies between them ; and hence appears the 
mistake of those, who, for the formation of the 
latter, have recourse to the insufficient agency of 
running waters. Were it not for the bed of coal 
that it has been here found profitable to follow, no- 
thing would bq known of the internal state of these 
twin hills, cxtenially resembling many others, which 
^p not merely associated in pairs, but multiplied in 

ridge^ 
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ridges, and which, from the study of their surface 
alone/ are found to indicate the same kind of ca- 
tastrophes by the sections and situation oflheirstt^atcL 
It was on the summit that this bed of coal was 
discovered at a very remote period, its section there 
being covered only with rubbish, and it has now beeii 
worked a long time: -many others have been dis- 
covered in the same manner, as I have had oppor-, 
tnnities of learninor in various countries. At first 
the bed was followed from the top ; but it was found 
dangerous to proceed very low in this direclipn,^ be- 
cause, when the coal was removed, the sides were 
liable to crumble down on a sudden into the vacant 
space. Shafts and adits were then opened in the 
manner which is practised in mines; and the same 
caution is used in leaving or placing the necessary 
props, 

254. The catastrophes, of which marks are in 

this place so visibly impressed on the superior tStratctf 

must necessarily have extended to the inferior also ; 

for the latter were those that broke and sub^^ided ; 

and these huge masses could not have fallen into 

the caverns which occasioned their ruptures, without 

expelling the e.rpansible fluids that then occupied 

tiiose vacancies : now it was by these fluids, when 

rushing forth with d violence to which at present our 

globe exhibits nothing equal, that fragments, b6- 

k>nging to strata not seen externally in the spaces 

where such masses are scattered, were thrown out 

on the surface. This is the • case with the masses' 
• : of 
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of granulated quartz in |:he iiei<;hbourhood of Ait- 
' ta-Chapelle : their original abundance here was awb 
that they were u&ed for building tlte walla <^ the 
town, and pavinf^ all the streets ; they have been 
also employed in paving the causeways, of wiiic)t[ 
saw one, a league in length, in the way to LiigH 
yet their numbeV does not appear to have dirai* 
Dished, except in the immediate vicinity of tJH 
places wliere sojiie particular use has been made of 
them; for I observed a p;reat many on tlie hills in 
my road, and my guide told me that they wer* 
bi'Oiigbt thence in order to be cut into njill-stonea. 

5.55. On quitting the coal-pits, I took lea»e of 
M- Winckelzelta, intending to return to ^tje-k- 
Chapelk by a different road, in which he was ta 
good as to direct me. As I approached the town 
I saw on the right a hill, with a steep side, conust- 
ing entirely of sand; its name, Losebtrg^ ioifitks 
the mountain of loose soil. The best road to its 
summit being from the upper part of the townj I 
set out by that way in the afternoon. 

2.56. Having arrived at the brow of the >t«f 
face of the mountain, I descended one of its sidsS 
to the foot; the upjjer part presented a section, aboiiA 
fiO feet higli, of very regular s/mdy strata, bcb* 
which was a slope composed of tlieir fallen metc- 
rials ; I walked along at the foot of this slope, wben 
were lying such small hard bodies as had been ceo- 
tained in tike sand, aud had rolled down to the bott 
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tWQfi ; and observing among ihest a prodi^us atmn- 
•danee of marine exuvue, I ascended the slope itiseif 
to a .part where I perceived that many of these h|bd 
reited on the sarface; they were white, but very 
well preaerved ; I picked up a great variety of i^p^ck^ 
^hwfn^y ostreay cardia, pectines^ turbines^ mritmj 
tJ^rebratuiej glostopetrcz^ teeth of the dorado^ por^ 
pite^y orthoceraiit£s with tbdr concamerations waved 
lik^ pardey leaves, a piece of petrified wood^ witk 
4| kiK^t in ity fbil of the holes made by searworms, a 
pounded fragment of a primordial stone, which, «a 
^1 as many of the shells, was incrus^ted with th^ 
tubes of sea-worms^ and lastly, some fragaients of 

S.17. On one side of the abrupt part, I MW th^pfe 
mumijf strata (which, since they contain %o groat i^ 
quantity of marine bodies, must certainly have beaa 
produced on the bed of the sea in a position n^artjT 
horizontal) descend considerably on tl)6 aide oppo* 
site to their section, in the front of whieh « very 
extensive subsidence of their mass hibs takM placet ; 
they have also been broken off and have subsided ea 
botii sides of ihe abrupt part ; so that their slopes od 
these sides are properly taluses formed by tiie 
crumbUng down of their loose materiaU. Asce!d4« 
ing by one of these slopei^, which was covered witH 
a thin turf on sand, I fdund 4hat the sunumt, ^n^whi 
this turf was continued on a soil composed of small 
l^vd, extended behind to fibma distance, with the 
IMie mclimlioD as <i^ ^at4. I advaaeed tolh^ 

brow 
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brolvi of the abrupt side, and saw, that it consistdl 
above of the section of thin calcareous strata cover- 
ing the sand to the thickness of about six feet, and 
in great part transformed into petrosilex. The up- 
permost of these strata^ probably in eonseqiience 
of the actions of the air, exhibited only some con- 
cretions of petrosilex little connected with each 
other, in which 1 saw most of the shells that were 
contained in the abrupt section of the sand below 
them : I found there also a fragment of a bone be- 
longing to the tibia of some large quadruped, and a 
piece of wood ; and of both these the interior part 
was converted into petrosileXy and struck fire with 
steel. I would gladly have devoted much time to 
the examination of the whole of this summit, for it 
appfeared to be extremely interesting. The turf was 
too thin to conceal the superficial soil, which con*- 
sisted of sand mixed with gravely wherein I saw 
fragments of petrosilecv containing the same marint 
bodies as the strata^ and of primordial stories similar 
to that which I had found in the sand, incrusted 
with the tubes oi sea-worms; a proof that tlws 
griavel had been scattered here antecedently to the 
retreat of the sea: I have seen, in many places, 
among JbssH s/iclls, pieces of gravel, to which were 
attached, not only tubes of sea-worms, but likewise 
ostrece; and of this I have given an example in my 
Elementary Treatise on Geologi/y p. 275. 

^^5fii-.Itis therefore very evident that these safidy 
strata. piiust hdLYGhqen foroaed in the ^a, on tte/ 
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tixins of star?i/ strata ; that they were there covered 
by the calcareous strata^ which are now convei'ted 
into petrosilex ; and that all the strata^ the lower- 
most included, afterwards underwent /rflc/wre*, par-^ 
tial subsidences^ and the angular mo'vement of their 
separated masses. In the subsidence of the sandy 
strata on one of the sides of the principal eminence^ 
a mount has remained, on which there is a chapel: 
Hence, perhaps, this town takes the appellation 
that distinguishes it from many others in different 
countries bearing also the name of ^i^r, but with 
various additions : Aia:^ which is a word derived 
firom some ancient language, always denotes a spot 
where there is a mineral spring ; as is the case at 
Ai^-la Chapelle. 

Sept. 9th. . I set out at sevon in the morning, in- 
tending to proceed this day as far as Lihge. I de- 
scribed the road in the vth vol. of my first Travels, 
Letter 136: my observations having then been 
exact, I shall not here repeat them ; but as, at that 
time, I did not include the primordial strata in the 
catastrophes which I perceived the secondary to have 
undergone, my conjectures respecting the causes of 
those catastrophes were imperfect, and I shall now 
supply the deficiency, 

I 

r 

. 259. .In crossing at first some other hills consist- 
ing of sandy strata^ as I descended one in which 
the road was deeply cut, I saw a large section of 
its mass, where the strata bad the same strong in- 

clinatioa 
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elniatfoo as the slop*, and prMcnted thdr tippr 
getth/t it tiie top of the hill ; one ot these itrala 
was distmi^uishable from 8 distance, by the abwn- 
Ssnte which it contained of small marine bivakts, 
whiterrtd by calcination, and beciime extrettidy 
brittle. Till* is anew e>tainple, in ndditioB to the 
multitude of others that I have observed in variou* 
eountrtes, ftf the tirtpcfrtant. fact, which, in my prc- 
eeding M'orks, ! Itave opposed to m»ny geological 
systems ; namely, that the sands extended in strali 
<r/et such Tast tracts of Innd arc the product of i 
latest predpitatioHS in the ancient sea; end I 
these strata had partieipated in the latest" cat 
tn>phes of the stsnif kinds which lie beneath tlwi 
antecedently to the retreat of the sea from our 
tinenfs. 

260. It was raining, when I came down into fi 
plain, so that 1 could not quit my carriage to vie* 
some objects which required a near eKanLtinatioi). 
I passed several of the sandy hills, whence is taftfn 
the lapis cnlamhiarh, so i*re8tly coixlBcing to tb* 
celebrity of the town of Atx-la-Chaptite ; it bcins 
used foi' the purpose of converting copper into the 
best known brass, which is transported to » great 
distance, as arc also various articles made of tlst 
metal. Opposite to one of these hills where men 
were then at work, and in liie road to Henry Cha- 
pefie, I saw a rock whereirt that road had been^til. 
and whence stones were taken for pavements; and 
this appeared to mo to be at last a rock consistiiM; 
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^f the same granulated quartz, of which I had SQ 
oag seen blocks dispersed on oUier soils ; the section 
a iX&iftratd^ was towards the road^ they were very 
lUtioct, and descended rapidly on the oppo&ite 9ide 
sowards a somll valley : I observed twQ other ^ixia* 
rocks on the same side of the road« 



S^i. Near this spot^ I afterwards saw^ <m the 
right, the eminence composed of strata oi chalky 
which I described in the Letter cited above^ having 
considered it as an object very worthy of attentiont 
because I had not seen any other strata of tlie sam^ 
species on this aide of Luneburg ; although in the 
internaediate countries of JVestphaUa and Lower 
Sa^rvntfj vast qvian titles of the ^nts belonging to 
thalk are scattered on the surface of die sand. It 
was tlie observation of this circumstance which 6rst 
aoggested to me the idea, confirmed by all my &uh* 
aequent observations, that, during a certain period, 
aad on particular tracts of the bed of the ancient 
fea> its liquid became capable of dissolving the chaik 
which had been precipitated during an earlier pe- 
riod, leaving only the Jlints that had been formed 
iu that chalk. 

S62. Part of the way from Batisse to Lihge I 
travelled through fields, because the high road was 
ttfidergoing repair; and here I again observed a 
l^eat many blocks of granulated quartz. The base 
of the soil consists of some kind of foliated si one, 
which I Mw hero and there^ but at a di^nce, in 

some 
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some deep cuts, and which is covered with a gfeat 
thickness of sand: I perceived alao that the lower- 
strata of the latter were of a very pure white sand; 
but that gravel was always contained in the grey 
or yellowish sand^ which, in some places, lay on the 
surface. In the evening I arrived at Lihge. 

Sept. \Oth; I set out in the morning for Brussels. 
If, when a traveller enters Flanders this way, he 
confines himself to the high road, a soil extremely 
fertile, and every where cultivated, will nearly put 
an end to his geological observations. I do not 
mean to say that this country is not entitled to the 
attention of a geologist ; but it cannot be properly 
examined otherwise than by passing from hill to 
hill ; and this I have never had an opportunity of 
doing. I again saw here great quantities of those 
irregularly shaped masses, which, because of their 
resemblance to the grhs found in the forest of Fon- 
tai7iebleauy I had called by the sarpe name, con- 
sidering them as concretions formed in sand; for I 
had not yet seen them, either in France or in 
Flanders, except on sandy soils. But, from the 
beginning of my present Travels, I have acknow- • 
ledged myself to have been mistaken in this respect 
having since found the same masses on every kind 
of soil. I have besides explained that the irregular 
figures of these stones are produced by the unequal 
induration of their several parts, and the consequent 
unequal decomposition of their surface; but in va^ 

rious countries I have seen angular blocks of the 

same 
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sajne kind ol stone. The hardest are a graiuUafed 
quart Zy with a very shining grain where broken; 
but from these there is a gradual transition to others 
of a duller grain, whi|:h however are also very hard ; 
I have been told that, in some parts of Flanders 
they are used for mill-stones. 

263. It has already appeared, and will be farther- 
shewn in my subsequent Travels, that, in proceeding 
towards tlie south of Germany ^ blocks of granulated 
quartz and of other hard sand-stones are found to 
succeed those of granite^ porphyry^ gneiss^ and 
other primordial stones which are scattered over the 
northern part, and which, as I have been informed, 
extend the whole way along the shore of the Baltic 
into Russia. Within a certain zone, however, blocks 
of granite continue to appear among those of the 
former kinds, .as I have described in the road from 
Hanover y by Hastenbeck, towards the Hartz ; and 
in travelling through Flanders I also saw repeated 
chanses in the nature of the stones with which the 
road was, paved; some appeared to be of porphyry y 
bthqrs of granitelle: but I could not learn whether 
they had been extracted from scattered blocks, or 
from some hill. 

Sept. 1 Ith. From Brussels I went on to Ghent, 
intending, from the latter place, to proceed by the 
canal on tlie inner side of the dunes, which, in 
sailing along this part of the coast, I had seen to 
extend the \vhole way into Holland. From Ghent, 

there- 



therefore, I srait back the chaise whicii I had hirei 
at Cassel tbi- this journey. 



Sept. llth. I set out horn Ghent foi- Bruges^ 
at eight in the morning, in a large and very commi 
dious boat, which is about eight or nine hours 
performing tliis passage. 



I 



264. This canal, like many others, is tlie widei 
bed of a small river, wbicli, in tlio upper part of 
Va course, winds between sandy hills, covered wkh 
heath, and extending beytmd iircda and ArHkeim : 
in digjjrng to form the canal, horlzoiital strata of 
saTid'Stone have in many places l*eej!i discoi'eretf. 
At half past four, I arrived at Bruges, wliencc I 
tininediateJy set out for OslenH, by another canul, 
carried ateo within the dimes, and bordered, on tW 
otl)er side, by a very low flat country. 

&pt. I3M. From Oslend I set out in a carriagfv 
at 10 in the morning, for Dunkirk, At low watef, 
tiiere is a road along the strund to NtTcpori ; but I 
preferred travelling witiiin the diwes, in order t(* 
observe tlie soils wliich are protected by them against 
the attacks of the sea. As far as Ftirnes, there j| 
a causeway, leaving Nai'pori at some distani 
The country immediately around Ostaid is extrei 
desert, ueing covered with sand ; but farther inlai 
there is a very fertile soil, which is argillaceous, «dJ 
is covered withjcciU. 
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S65. The dunes^ or hillocks composed of the sand 
caught up from tlie strand, when dry, by the sea-f 
winds, extend along almost the whole southern coast 
of the North Sea^ this coast being in most parts 
bordered by shoals, the sand of which is carried to* 
wards the shore by the waves and the tides ; so that 
here the openings to the sea, including those at 
Ostendy Neuport, Dunkirk^ and Calais^ are all pro- 
duced by small rivers preserving their course across 
the dunes. The case would have been the samo 
with the Rhine in the dunes of Holland^ had not 
this great river, at some distance from the sea^ 
divided itself into four branches ; the branch wbich^ 
having the straitest course, i*etained the name of 
JthmCy passing through Holland^ two otliers, the 
Xicck and the fVaaly proceeding westward to join the 
Meuse^ and the fourth, which is the Isscl^ falling 
on the eastward into the Zuyder-see. 

266, In the vth Vol. of my first Travels, I ex- 
plained what had happened in Holland^ with respect 
to the Bkiiie. When the Romans were in that 
country, they had a custom-house on the strait 
branch,of the river, which had preserved its course 
through the diines>, and at that time formed there 
the principal communication between the sea and 
the land. But the sand was driven by .the wave^ 
in greater quantities against this point, than against 
any other on the whole length of the coast, white 
the winds carried it hence to a greater distance over 

VOL. !• T the 



tbe \imili ; &o that tlie duties acquired here an tis- 
tonishing bieadlti and height. Thus the bed of ibis 
hrancli of the river was gradually raised by tlie xa)u! 
that fell into it; iiiid the {l/me.s at last extending 
across it, tlie stream «hit;li now retaii>s tlie name trf 
Rhhie is a niere canal, passing on to Lcydai, and 
terminatins within tliese duties. 



267. To judge by the appearance erf tbe countrT 
between OsiemI and Caitiis, it is jMobabLe that, in 
ancient limes, peat began to be toniied here, as wl' 
as in IlcliiiHd, whencvev ttie duNCs had risen to sucli 
a height as Vo pFcvent the sea fruiu spreading avtt 
the lands at high water. From Fumes to Dunkirk 
1 travelled on the embankment whicii bortlcrs iIk 
canal, and is composed of the sand dug out of it; 
this sand was full of shells, as fresh and entire ai 
those on the strand on the outer side of tbe dunw, 
a fproof that the peat had been formed on a soil 
consisting of the sea-sand, which tlie waves 
continued to spread over this space as long 03 
brooks had de[M)sitcd their sedimwnls in sufficii 
quantities to bind it, and secure it from hecc 
the sport of the winds ; a process' commoa at 
on all coasts, along which, wherever the sti'Hll 
have been composed entirely of pure sca-^a 
dunes have at kst been ruiaed. 



268. Tlte entrance of each of the poits f 

mentioned is a passage preserved by a small ri< 

throu^ 
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through th^ dunas; and the means employed fo^ 
guarding the lands behind, which are of great ex-, 
tent, and in general very fertile, secure, at the same 
time, not only an easy interior navigation, but a 
comtnurjication from the latter to the sea. The 
course of each of these small rivers through the 
iIU?2€s hks been bordered, on both sides, with very 
strong walls; between which are two slirides: the 
itftifer sluifce serves to retain the water in the canals 
at the height of the middle tide, aijld the surplus of 
the land-waters runs off durinG[ the ebb : the outer 
one serves, as is the case with all double stiiid^,* to 
carry vessels out to sea, and to bring up itiio the 
canals those which arrive thence. 

Sept. 1 4th. At seven in the morning^ I set?' out 
frbto Dunkirk for Calais, taking Gravelihes in my 
wtfy. Th'e canal, being at the level of the middle 
tides, is some feet higher than th6 lands within : it 
is cut irt' the foot Of the dunes, and a causeway runs 
along its side. It has probably happened here, as 
til Holland f that the soil has subsided since it has 
been drained by the canals ; but not nearly in so* 
great a degi'ee, because this soil consists of san^,' 
ftiixed with but a little of the mud of land-waters ; 
whereas that of a part of Holland, having been 
chiefly formed by the sediments of the Rhine and of 
the Meuse, covered with a great' thickness of peat, 
when enclosed with dykes, and thus prevrnted from 
receiving any fresh sediments, sank so niucri, that, 

T 2 through- 
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throughout a very extensive tract, it is no less tkn 
15 i'eet below the level of the ebb-tides. 

^6q. From Dunkirk to Calais I travelled alnwst 
tiffi whole way over the dunes, which are very wide, 
but not high. Tliere vias a strong westerly winil ; 
and this occasioned the upper part ,of the dtoics lo 
bear the same appearance that I iiave seen in the 
passages vi' the Alps during wiitter, when the snow 
on those mouutaius is pulverized by frost : tliis si 
is then caught up by violent winds, and when tl 
dou^b of it are seen from the foot of the mounti 
travellers do not venture to ascend ; because, at ihc 
.same time that it effaces all the beaten paths, it 
forms a kind of mist, through wliich the 
planted to mark thcni, at certain distances, cam 
be discerned. Such was now the appearance of 
tbijies, for clouds of saml were flying over thei 
and it was easy to judge that, but lor the cai'c.v 
liiundo, the seeds of wliich, transported also by the 
uind, spring up on this sand as soon as it is moistened 
with rain, not only binding it \vith their roots, but 
detaining with their stalks nuch particles as 
driven into their interstices, no dunes would liai 
been raised here, and the country, to the distant 
of two or three leaj^ues, would lie wholly covei 
with the saml, in wliich tlie winds would still 
tinue to make deep fmruivs. 

Sept. ]5th. I spent this t\a.y at Calais, in order 
to obscitc tiic neiglihouring country. The diificx 
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«ontinuQ as far as the chalk hills, which, at a league's 
distance from the town, begin to border the sea. 
I followed for some way the high road leading to 
JBoulog^ie^ on a low soil behind the chalk hills, and 
I was struck with the quantity of siliceous gravel 
of which this soil is composed; the caimrpassing 
along here is in some places above 20 feet below the 
surface, and in the whole depth of its sides I saw 
only this gravel, with scarcely any mixture of sand. 
Yet the outer strand consists entirely of sand, which 
the winds raise up in dunes; and nothing is seen at 
the foot of the chalk clitFs, but Jliuts of a totally 
different species. The same siliceous gravel fe found 
in many of the interior parts of the continents, 
where tliere is no chalk ; I have seen it in chalk in 
^ome parts of Champagne^ and in the cape of the 
Needles in the Isle of JFight ; but it is not of the 
kind which is found either in the chalk hills of 
Calais, or in those of Dover on the opposite sidtf 
of the Straits. 

SepL l6th^ I embarked at Calais for Dover; 
thus terminating a journey that had occupied me 
two months, through countries very dissimilar in 
their nature, most of them so much frequented, that 
the geological facts which I have here described 
may be easily verified; and it may, I think, be 
j^udged, that, if these are exact, they confirm my 
system of Geology in all Its parts. With regard, 
however, to an object so vast, and so long involved 
iji erxQV by superficial obsei'vers, it is impossible to 

extend- 
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extend observations into too many diflferent coun- 
tries, since thus not only m ill more people baye it 
in their power to verify thera, but, the sam^ fun- 
damental phenomena being atteb(|ed with ^ ^e^ter 
vadety of circunjstances, it will be the mor^ egtsy to 
judge whether they have been generalized vyi^ ex- 
actness. It was by these considerations that I was 
determined in the plan of the following Travels. 
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Travels 



Travels in the Peninsula o/^ Bremen, at dif- 
Jerent Time.% and in diffh'tnt Directions. 



270. X HAVE frequently remarked, and it must 
have evidently appeared in the preceding Travels, 
tbat the masses of stones^ which certainly belonged 
originally to strata of known species, bbt %xe now 
scattered over the surface in countries whcris these 
strata are not seen, form one of the most important 
of geological monuments ; since they offer a ri^rous 
criterion of the different systems concerning the re- 
vetntions^ which have happened on our globe, and 
whieh are indicated to us by the fractured and d?5- 
ordered st9J:e of the strata composing the niass of 
the continents ; so far as it is within the reach of 
our observation. For every system which does not, 
in a precise manner, explain all the various circum- 
stances of this great phenomenon, so intimately con- 
nected with the present state of our ^nineral stratft^ 
is deficient in the most essential character of tfuth. 

271. In most of the systems which ascribe an in- 
calculable UTttiquity to our continents^ whatever be 
the cause assigned for the retreat of the sea, these 
masses of stone are supposed to have migrated ott their 
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surface from eminences composed of stones of the same 
genera. The first general fact which I opposed to 
this supposition was, that these masses are found in 
spots separated from all stony eminences by many 
deep vallies. Now in order to avoid the conclusion 
immediately resulting from this fact, recourse was 
had to the hypothesis that the rallies had been ex- 
cavated by running waters subsequently to the m- 
gration of these masses. To my next objecti(Mi, 
that vaUies are no where observed to have becomQ- 
deepeVy it has been replied that this elOfect is /oa 
slowly produced, to suffer successive generations pf 
men to tfansmit to each other the account t)f any 
steps observed by them in its progress. On a sub- 
ject less important, it might be sufficient to remark 
that with answers like this, which admit no critep 
rion, the most direct objections migjit be evaded. 
But here the History of the hitman race is deeply 
involved; and I have therefore neglected nothing 
for the purpose of collecting together the facU 
which refute a hypothesis thus completely ^r^r^i^/Vow^, 
witli the view of at last eradicating so dangerous 
an error from tlie minds into which it has been in-» 
siuuated. 

272. I have already opposed to 4t, with much 
.detail, two great class, s of /i/c/^,y ; one with respect 
to these fnasses themselves, which, it^ at however 
remote a period, they had proceeded from any emi- 
nence, it should be possible to trace back thither, 
beyond the vallies supposed to have been subse- 
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quentiy excavated on their road ; and which, in that 
case, we should find scattered in greater abundance, 
proportionally as we approached tliat pretended 
source. This is even what has been assumed by 
Mr. iPlayfeiir as the real fact. Now I have de- 
scribed accumulations of blocks and gravel in many 
spots very distant from all mountains, and encom* 
passed by spaces in ' which few or none are found. 
The genera and species of these scattered masses 
are also seen to diange from place to place f and 
among them there are many of kinds unknown in 
any mountain within a great distance all around. 
The other class of facts which I have opposed to this 
hypothesis consists of' evident proofs that the vallies 
are not assignable to running waters^ but that the^^ 
existed on our continents before the sea retreated 
into its present bed ; having been produced by the 
catastrophes which were undergone by the strata 
while still beneath its waters, 

273. But there is besides another class of facts 
to which this hypothesis cannot be applied; I allude 
t0 the islands^ whereon are found quantities of blocks 
of various species not belonging to their own stony 
strata: it will not surely be supposed that these 
islands were not surrounded by the sea until after 
the blocks had arrived on them from the continent. 
Now in my Travels on some parts of the coasts of 
the Baltic and the North Sea^ I have first described, 
in the Baltic, the Danish Islands^ with those of 

the 



Poel and of liugcii, and afterwards, in the Norih 
Sea, some other islaridi on the coast of Sleswigh, 
all of "'hich are covered with granitic blocks m 
great abundance. 
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§74. Lastly, such peninsulas as contain no moun- 
tains to M'hich the blocks now scattered over them 
can have belonged, are, in this respect, in tlie aamH 
case with the islands ; and in the above Travels I 
haTe related, with many details, my observations in 
tbe long pL'iiin-mla of Holstcin and Slesrvigh, sepa- 
rating tlie Bailie from the North Sea. I have men- 
tioned tSierc likewise that of the country of Bren 
situated between tivo long gulphs, one of which, 
the east, receives the Elhe, and into the other, 
the west, the fP^eser discharges itself. I considf 
the latter jtien(«5M/fl, in particular, as very import 
to be observed under this point of view; not only 
because, it being more frequented by travcllei;. 
than the former, my observations in it niiglit more 
easily be verified, but likewise on account of its still 
greater distance from any jnountain. Besides, this 
peninsula lies in the road to several countries ol 
Germami in which I have had occasion to travel. 
I have therefore crossed it in different directions, 
either purposely, or in my way to other places ; awl 
as, in pa-Soing through it, the bkchs scattered in va- 
rioos situations have always formed my principal 
object, I have thought it best to collect togftiier all 
these journeys under the same title. 
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Aug. 9.thf 1797 • I arrived from Yarmmth jit 
(puxhavetiy situated at the extremity of the peninr 
s^la of which I am now speaking. The port is aa 
artificial canal at the mouth of a very small stream ; 
\t is bordered with^ dikes, for th& purpose of sbt 
curing against the high tides . a great tract of mea? 
dpws^ which extends westward^ and is composed of 
tlj^e sea-sand driven in by the waves and tlie tides : 
^9 dunes haying b^n formed on the side next the 
^% these meadows, drained by canals, are there 
gi^arded by a dike, which, as its nature engaged my 
attention, I followed for a considerable way. I 
found assembled in it vetst quantities of blocks of 
primordial stofiesj spm^ of them very beautiful, and 
not s^n in any of the strata of the nearest chain 
of mountainsi namely, the Hartz ; in my endear. 
vQur^Si to learn whence they had been brought, I hadt 
the good fortune to make acquaintance with M. 
WoLSMANN, Director of the works of the port 
and of the dikesi, who was so obliging as to giva 
me all the iuformation whicli I shall naw proceed ta 
4^taiL 

I 

375. It WAS: not till the year 1733, that this coa&t 
had been broviglit to such a state by natural ca,uses^ 
naively, the actions of the sea and of the. Und-.war.. 
t^rs, as to i^ggest, the design of making advantage 
of thjsir operations. The first thuig which was thiMi. 
d9ne was to secuice the entrance of the port, and tha 
dikes that border the canaJ, by two moles comr 
posed of large, masses of stone. Dikes. against the. 

sea 
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S8A hiid been raised some time before, in front of s | 
great extent of new lands uii the west of the pcMt 
which it was intended to convert into good nifii- 
dows: but those w'bo conducted tliis work, not un- 
derstanding tlie science of tiikes, had made llicm luo 
near the coast, witii inflexions following tiiose of tlie 
lands: the consequence was that, during violeiU 
tempests from tJie open sea, tiiese dikes were 
brolien down, especiiiUy in the parts where the navts 
rushed with the grcatist force into their recesses. 
For some time, it ivas attempted to break the waves 
by lusciiies; but ibis expedient proved very expen- 
sive; for the fascines soon decayed, inconsequence 
of alternations of moisture and dfougbt, and llle 
iiraves then, attacking them, suddenly demolished 
the whole work. The plan of employing blocks for 
this purpose was suggested by the quanlities \\\\\t\i 
were scattered over all the neighbouring countries; 
and in 17^6, its execution was commenced, Tlic-se 
blocks being known to abound greatly on the soils 
of Mecklenburg and Holstein, they were tiist brought 
from thence; but when all those near the coast bad 
been removed, the expense increased proportionally lo 
the distance at which it became necessary to seek for 
xaor^ ; and all the blocks found at the£xtreniity of llio 
peninsula near Cuxhaven itself, had been exhausted, 
in earlier times, by the similar works carried on id 
Holland. At last, about the year 17S5, a space 
-ffithin tbia peninsula was remarked as being entii'ely 
covered with them, whence, though the distance was 
considerable, they might be brought »t little ex- 
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perlse, by means of the small river Luhej wfiich ' 
passes this way to join the Elbe : this space is in the 
neighbourhood of Homburg, an inland town be- 
tween tlie ports of Stade and Harbo?^g^ M. Wols- 
mann inforn>ed me that, since that time, abbut 600 
lasts of blocks had been brought from thence every 
year to this extremity of the peninsula, the last con- 
sisting of 400 quintals; and these had been em- 
ployed in constructing a dikcj which was seven or 
eight feet higli, and of sufficient breadth to resist 
the greatest impetuosity of the waves; and which, 
beginning from the dike of Cushaven^ already ex- 
tended three leagues to the westward of that town. 
It may therefore be judged what a prodigious quan- 
tity of blocks had been brought hither from one par- 
ticular district of this peninsula. 

276. I walked along the dike a considerable way^ 

and was in continual astonishment at the variety of 

these stones, and the beauty of many of them t 

great numbers of the blocks, having been too large 

for carriage, had been split with gunpowder, w^hich 

had even rendered it more easy to arrange them 

firmly in the wall, where the sides freshly broken 

appeared in front; anwng them were several of a 

grey granite, like that which composes the granitic 

eminences of the Hartz already mentioned, as well 

as the chains of the Gianfs mountains in Silesia, 

and of those in the country of Bayreuth, which 

I shall hereafter describe; but were any one 

disposed to * fancy that those mountains^ notwith; 

landing 
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standing their remoteness, and the intcrvcnin)^ gulph 
of the I^lbe, had been the sources of the masses 
scattered on the pemiixula, his imaifiiiation raigM 
still be stopped by the different natures of the other 
iflasses, among w hich I saw a great vaiiety of fine 
granites containing red J'eld spar, of porjihi/ries, ci 
gneiss, and other quart::eons stones ; none of thesi 
being in the mountains mentioned above as tlie onhf 
eftiinences to which it could be possible to refer. I 
now formed the deslirn to take some future oppor- 
tunity of fioing to observe the country round Horn- 
burg, and in the sequel I shall describe it; but it 
will previously be seen that there was no otheirec* 
son for bringing the blocks from that particnlar spot; 
than merely the convenience of transporting llieiii 
down the Liihe to tlie FJbc ; for there are manv 
other parts of the paiimiihi "hich could have fur- 
nished them in equal abundance. 

277. I set out the same day for Nenemralde, at 
the distance of about three * German miles. TTw 
7iexi> soils, which have been formed by the sca-said 
and the sediments of the Elbe around Ca.rkmtn, 
Wtzeilhiittle, and the eminence whereon the latter 
stands, are very fertile, and for the most part cfr 
vered with fine meadows ; they are more than 8 
league in breadth, and border the original coiat, 

• II will be unnecessary to repeat, in these Travels, dtttthe 
diitancfs :n Girmany are always reckoned iti German nUe, 
each of wticli is equal to about five EngiiiU miles, or Wd 
Fiench tcagues. 

whlcli 
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which rises in mndy hilU. In the 1st Vol. of my 
Travels lately published, I mentioned that the nftt»€ 
of geest is^ven to these sandy soils, in order to dis- 
tpiguish them from the marshes^ or new lUnd^ added 
to the coasts, which, before they \tere enclosed with 
dikes and drained by canals, were merely morasses. 
This sand is of the kind common to heaths ; I again 
fbund on its surface those paiticles of zchite qnart:2f, 
whicji, as I remarked in the preceding journey, ap- 
pear to belong to it ; in its own nature, it is very 
barrea; but it may be rendered fertile by manure 
and tiUage : this appears, within: a cerlam bresKlth, 
in the geest which borders the meadows^ beca^rse 
cattle are kept ki the neighbouring villages ; but be- 
yond this zone, nothing is to be seen but hills co- 
vered with heath : I travelled two miles wirtiout per- 
ceiving in the whole horizon ainy house, or. even a 
hovel, or a single tree ; aiul how easy it is to miss 
one's way in such a country will appear in one of 
my subsequent journeys. Such is the state of this 
whole peninsula, except in the vales where ri\^ulets 
flow, which are covered with peat : I crossed* one of 
these vales before I reached Neutimalde; it wa:s 
eovered with good grass, having been di*ained by 
dttclies within the last ten years; and as tilt winds 
carry sand to the borders of the peat-mosses between 
the hills, those parts were here become arable land. 
It is from points of this kind that cultivation spreads 
over the neighbouring soils, because of the cattle 
kept here; the slopes bordering this vale were thus 

iri 
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in tillage, and on some parts of tliein there wets 
already small woods. 

j4ng. lOik. I set out from Ncuejiwalde for 
Sremer-Vokrdc, by Bederkesa, Hebne-AIilhltn, and 
lirltgeest, a dUtance ultogellier of four miles and 
a tialf. The ground is in tillage around all these 
villages, for which indeed the situations most ia- 
vourahle to agriculture have been purposely chosen. 
Now in clearing the lands, blocks have been fouiA 
here in such great abundance, that they are used 
in all these villages for the foundations of the 
wooden houses, for the enclosures of orchards and 
gardens, for pavements, and for the stone posts 
placed along Uie houses and the sides of the road; 
vet many are still lying on the borders of the fields. 
It was very evident that all these blocks had been 
taken out of the tidtivated lands ; because the heatii 
was covered with them in as great abundance near 
the villajres, where to many had been used, as in 
other parts; nor tlid they all appear at the surfecc; 
for in this country, whicli is so little frequented thai 
no attention is paid to the roads, it is impossible to 
make any speed in travelling, lest the wheels or 
axle-trte of the carriage should be broken bjL 
striking against the blocks buried under the ! 
as I had already experienced on the hill near Osn 
burgh. 

C78. But I met with a stiil more remarkable plK 
nomenon of this kind near'the village called Drii- 

geest, 
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geest, (or third gees/.) This village is situated on 
the side of a hill sloping down to a branch of an 
immense peat-moor, which extends to a great dis- 
tance northwards, and bears the name of Lange^ 
tneer, (long Me;) whence it appears that, at the 
time when the German language was introduced into 
this country, there was here a lake^ which has been 
since filled up with peat, like some that I have de^ 
scribed in Mecklenburg: in this peat'7nooj% there, 
are still spaces occupied by water. Across this 
branch, a very long causeway had been recently 
formed from Dritgeest to the succeeding geest or 
Mfidy hill. These causeways in peat-moors are 
made first with sand, passages being left across them 
for the rills of water ; more sand is then thrown on, 
till by its weight, in wet seasons, it has displaced 
the peaty and reached the ground at the bottom ; 
aftei* ^ which it is covered with stones, to produce 
a firm road. 

279. All this' had already been done along the 
causeway from Dritgeest. I went down on it, white 
the horses were feeding, in order to observe it ; and 
besides the stones with which it wai? in a manner 
paved, I saw that the whole way, on both sides, were 
stone-posts, made of very beautiful fragments ; and 
placed very near each other. On my inquiring 
whence these stones had been brought, an excava- 
tion was shewn to me at a small distance on the 
slope of the hill : I went up to it ; and although so 
great a quantity of blocks had been tdken out, they 
were atill Q;ccumulated there in such prodigious a- 

VOL. 1. V bviw 
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bundance, that they apj^eared to form the mass ef 
this slope, which wns tiirntd towards the large vale, 
and consequently towards the point of a great auk- 
sidencs of the strata. Hence may be formed some 
idea of the quantities of these blocks; but as I 
wished to observe more particularly the •variety ti 
their species which I had remarked in the stoiie-poats 
at the beginning of the causeway, I went back to 
tell the postillion that I meant to walk on, and that 
he should meet me at its farther extremity. I thca 
followed the line of these stone-posts, which pre- 
sented towards me their sides fieshiy broken; and 
I do not believe that a liner collection of primordial 
stones can any where be seen. I observed there 
some grmdtes not excelled by any of the Egyptian 
kinds either in beauty of colour, in hardness, or in 
the brilliaiKy of their crystals, which were not only 
of ditterent tints, but of different sizes ; there were 
also several specied of gmiss, very hard porphyries, 
masses of a porphyric substance but without cr^t- 
tals, jaspers, and other genera of stones; and id 
some of these masses I could plainly distioguish 
strata of dillerent natures. 

280. Here then are stones, not belongmg to any 
of tlie mountains within a great distance all around, 
and appearing as if artificially accumulated on a 
hill in a pemnsuta intersected with vales, which, be- 
ing covered with peat, have certainly not been ex- 
cavated by the brooks now flowing in them. Hence 
- it is impossible to suppose that these blocks can have 
been detained here by any cause, iu the course of 

their 
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their migration ovfer the continent from a very re- 
mote distance, and formed into this vast heap ; they 
must have been expelled from within, during the 
catastrophes of the strata^ in the very spot where 
they are at present found. Now this great conclusion, 
which is' of such general importance in Geology, 
and has already been supported by so many facts 
in my preceding Travels, will be confirmed, in the 
sequel by a variety of other phenomena. In the 
neighbourhood of this spot, I saw JiintSy mixed 
with other gravel, beginning to appear on the sur- 
face of the sand. 

281. Within a certain distance, I continued to see 
m2Lny blocks along the road; but, so long as they 
are observed only on heaths, where they are covered 
with lichens, it is impossible to distinguish their na- 
ture, which does not appear, except when they are 
freshly broken ; and in this state I again remarked 
many of great beauty, among the stone-posts bor- 
dering other causeways across branches of peat- 
moors. But the finest collection which I saw was 
in the wall of the garden belonging to the Amt- 
house at Bremer Vohrde^ where I did not now make 
any stay, because neither the Amtmanri MayeK, 
who had so hospitably received me in my travels^ 
through this country in 1778, nor JVf. Findorff, 
my intelligent guide in the great peat-moors of th^ 
neighbourhood, were any longer at this place. I 
therefore presently quitted it for Closter-Seveny at 
the distance of three miles. In parts remote from 
habitations, the heath rose to "such a height as 

V 2 ^tasi^X. 
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almost entirety to conceal tlie blocks; but cultiva- 
tion had extended itself around two principal cen- 
tres, Seljigen and Closter-Sccen, as well as around 
some smaller clusters of houses; and the surface of 
the heath having been here taken off, for the pur- 
pose of spreading the turf over the cultivated lands, 
I saw, on the soil thus laid open, abundance of 
blocks dA far as the borders of the fields ; so that 
those placed along the side of these lands next \a 
the road, and in the villages, have all been taken 
out of the grouod when cleared for tillage. 

282. Between Se/figcn and Clogter-Seveii, abridge 
jhad been b^un over a canal cut for the purpose ot 
opening a communication between some large pail- 
■>noors, and thus draining them all together by lead- 
ing their ivaters in a deeper channel towards two 
small rivers, the Oste, which discharges itself di- 
I'cclly into the North Sea, and the Switigc, wbicii 
joins the El/>e near Stade. For this work, fragineots 
of blocks had been brought hither in vast abundance; 
and among these I saw ilic same varieties of fine 
prunerdial stones : I remarked especially a ^raw'Vc 
similar to that described on the summit of Mmit 
Blanc by &1. de Saussure, whom the position of iM 
.strata induced to acquiesce in the conjecture of M. 
DE DoLOMiEu, that the granite first formed was 
that which contains the smallest quantity of mca. 
Among the masses collected for the bridge, there 
were several species of granite containing very little 
omca ; one of these species, in particular, was very 
remarkable ; its crystals of feldspar, as well as tbose 
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of quartz^ were perfectly wAiVe, and were thinly 
interspersed with specks of mica nearly equidistaat 
from eacli ottier. On these heaths, I frequently ob- 
served masses distinguishable from a distance by their 
whiteness, and I always stopped the carriage, in order 
to go to examine them : they consisted of the same 
whitt granite with very little micQ^ which, though 
much indurated, (as I tried, for 1 constantly car- 
ried with me a large hammer,) was covered with its 
own crystals^ detached from the mass by decompo- 
sition ; by this circumstance, the lichens were pre- 
vented from growing on it, and its colour was con- 
sequently not concealed. Inquiring of the men 
who were at work on the bridge whence the masses 
collected for it had been brought, I was told that 
they came from no great distance; and that, in 
clearing away the sand around those blocks which 
appeared at the surface, in order to split them with 
gunpowder, others were generally found buried 
either under them or near them, 

283. Though these hills are almost every where 
covered with heath, there are on them a few spacies 
where the sand is so fine and so pure, that the 
winds plough it up, and scatter it over the heath 
around. It was for this reason, that when, in my 
first travels, I went to observe the thickness ot tlie 
blackish earth produced on the heath^ahd by the 
remains of decayed vegetables, in places which 
were so remote from all habitations as to be still in 
a state 'of nature, I commonly found some of this 
white sand mingled with the blackish powder. Now 

in 
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in my present journey, wherever the winds, follow* 
ing some particular track, had furrowed the sand to 
any considerable depth, I saw, .uncovered, bloeh 
among gravel and masses of intermediate sizes, con- 
sisting of the same kinds of stones which were used 
in the pavements of the neighbouring villages aad 
towns. I saw likewise on the heath some artificial 
mounts, composed of one large block in the ceDtre^ 
with others ranged around it all covered with 
lichens ; these are tumuli of the ancient Germam; 
and I shall soon have occasion to describe, on 
these heaths, a more considerable monument of the 
same nationsi 

284. In the course of this day*s journey from 
Breiner-Vohrde to Rotenburgy which is three miles 
beyond Closter-Seveny I came to many cultivated 
spots, and I saw that agriculture was continuing to 
extend itself. All the vales within this space being 

♦covered with peat, and every where drained, they 
were already overspread \n{h good grass, and 
afforded pasturage. The small river Au passes by 
Closter-Seven, and flows through some of these- vales 
of which I shall speak more particularly in another 
journey. There . were several young woods in a 
space evidently appearing to have been occupied, in 
more ancient times, by a forest; for many old 
stumps of trees were scattered among the heath. In 
my first Travels, I mentioned some tracts which re^ 
tain the name of forests, though a few straggling 

'decayed trees are now the only vestiges of their 
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former state, and no new plantations can be made to 
thrive there; whence it is manitest that, since the 
birth of the continent; the soil mqst have undergone 
^ change. 

Aug. lltk. I set out early from Rotenhurgy 
that I might reach Hanover the same day. As far 
as Kettenborgj I remarked every where the same 
circumstance with respect to the situation of the 
blocks ; namely, that some spaces where they were v 
very thinly scattered were succeeded by others in 
which they were accumulated in prodigious quanti- 
ties; the latter was the case chiefly in tunnel-shaped 
concavities, such as I described in niy last journey, 
where I particularly spoke of some, near Osnaburghj 
entirely surrounded by eminences, except at the 
point which affords entrance or issue. Between 
Kettenborg and tValsrodCy cultivation had already 
made considerable progress, and appeared to be 
checked in those places only where the blocks lay 
in too great abundance. 

« 
285. From fFalsrode I set out for Hadenstorf, 

at the distance of two miles. JValsrode stands 
in a plain, through which passes the small river 
Bdme^' in its way to join the Aller on the- 
S. W. ^ After crossing the former stream, I 
ascended a small hill by a deep cut, in the 
sides of which I saw that the superficial gravely 
composed of primoj^dial stones and of flints, ex- 
tended to no great depth ; and that below it were^ 
strata of pure sand^ distinguishable from each other 

■ by 
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by the difference of their colours. The uppef part 
of this hiil ivas a heath of vast extent, which baving 
been pared and grazed, blocks might be descried 
it from a great distance : for some way, I obscr 
a few here and there, and among them, one of 
while gra?ii(e, on which no lichens grow, becau 
its surface suffers decomposition; but, as I pr 
ceeded, I found the quantity of the bloekfi dimioii 
till at last they totally disappeared, as did like? 
the gravel; so that, even in the furrows made 
the wind in the loose sand, not a stone of any kind 
was to be seen. M'ere it not for the carex armorit, 
ivhich is continually springing up on this sand, aud 
of which the stalks detain the pai'ticles carried about 
lay the winds, it would not be possible to cultivate 
such soiU as these ; and it indeed now requires great 
patience in the inhabitants, who are satis6ed with 
scanty crops of rye and of buckweed, not being ac* 
customed in tJiis country to see any thing better. I 
I noticed this particularly at Hudemiihlen, a vill)^ ' 
sta.nding in a small wood of old trees, with sonit 
fields of rye near it; the crops here were extremely 
thin ; and the cure.c arenaria, by which alone thi: 
grain was protected, maintained its right of pos- 
session even among the eary, 

'2S6. The next stage was to Melletidorf, two miles 
and a half beyond Hadenstorf. From the lalier 
place I descended towards the small river Aller, and 
having passed it by a ford, I entered a flat plain, 
which it took me about four liours to cross. The 
sand here continues the sain^ ; but the plain hoing 
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•surrounded with hills whence rivulets descend, and 
' the snow lying on it in winter, the heath is mingled 
^th a greater variety of other plants, and a greater 
quantity of vegetable earth is formed upon the 
' sand ; so that this space was already partly culti- 
vated. I did not observe here any stones. 
« 

• * 287. I was now, properly speaking, out of the 
peninsula; that is to say, I had advanced on the 
eantinent beyond the point to which the tide rises 

■in the Elbe^ and above which the river, having ar- 
rived from distant granitic mountains; to the east, 

• pursues its course alone; yet I saw no more blocks 
of granite. As I ascended towards Mellendorf^ I 
at first perceived nothing in the sand but Jlinty 
gravely and particles of white quartz ; but after- 
wards, as Ipng as I had sufficient light for obser- 
vation^ all the stones and blocks which I saw on the 
hill were of granulated quartz* Thus vanishes all 
probability that the blocks of granite found in such 
vast abundance over the yf\io\e peninsula have pro- 
ceeded from any mountains^ even admitting the sup- 
position that the Elbe may have excavated its val- 
ley at a later period; which supposition however, 

• though it may be entertained with respect to rivers 
viewed only in maps, must necessarily be aban- 
doned when the real course of those streams is ob- 
served; as I shall have occasion to shew in de- 
^ribing the Elbe itself, 

287. a. 
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287* a. In the evening I arrived at Hmmtr^ 
nvhere I had much pleasure in again seeing some 
very dear friends : the excellent Dr» Zimmerman^ 
indeed was now no more ; but I found here bis vir- 
tuous and amiable widow, for whom I have always 
retained a very sincere friendship. The worthy M. 
VoN Pape, Director of the post-houses in this 
country,! was still alive ; and as he knew what were 
the principal objects of my observations^ be pro- 
posed to me two excursions, on which we soon after- 
wards set out, and of which I shall in ' future give 
the details.; but, as I announced at the beginnbg <^ 
this article, I shall here confine myself to accounti 
of my travels in the penimula of Bremen. 



Oct. Aithj 1797 > I set out from Hanover^ in 
company with a lady who was going to England. 

288. As we began our journey in the morning; 
we saw by day light that part of the road along 
w hich, in my way to Hanover^ I had travelled late 
in the evening. I have just said that, from the 
borders of the Alkr to Mtllendorf, I had seen no 
jblocks and that, after passing the latter place, I 
had observed nothing, as long as the light had 
lasted, but masses oi granulated quartz. But now, 
at a little distance from Hanover^ I again saw bloch 

of 
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wi gramtCj especially along the village of Langen* 
hagen^ where they lay in great abundance. 

289. After we had passed ife/e//ewdl9r/J our postillion, 
ivho had never travelled this stage before, lost his way; 
GUid instead of driving us to Essel^ in the road to fVaU'' 
rode, he went towards IVickenburg, in that to Zell: 
h& these heaths are crossed by roads in all direc* 
fcions, we had travelled three leagues before he dis-o 
covered his mistake; and we then learnt that we 
were as far from Essel as from Mellendorf. I was 
vexed at this incident on account of my companion, 
since it now must be night before we could reach 
JVahrode ; but for myself, 1 was not displeased at 
having thus an opportunity of travelling three leagues 
along the zone without blocks^ already mentioned as 
lying in the interval between the end oi the peninsula of 
Bremen, which is covered with blocks oigranite^ and the 
neighbourhood of Hanover, where they again ap- 
pear. I saw nothing but small flinty gravel in all 
the part of this zone ever which we now passed, and 
which consisted wholly of sand. We did not arrive 
at JValsrode until half past ten at night. 

Oct. 5th. Travelling this day from JValsrode tor 
Closter^Seven through Rotenburg, by the road be- 
fore described, I again remarked those spaces where 
the blocks of granite arc accumulated in -such 
astonishing quantities, M'ith the intervals in which, 
very few are to be seen. 

Oct. 
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Oct. 6th. This day we proceeded by Selfingen 
and Bremer-Vohrde to BederktSGj a part ot my 
route which I have also described ; but there being 
no high roads over these heaths, the postilions fol- 
low any that present themselves in the proper direc- 
tion ; we happened, now, therefore, to take a dif- 
ferent road, which gave me an opportunity of ob. 
serving two new phenomena. After we iiad passed 
Selfingtn, we came to another of the large exca- 
vations made for the purpose of taking out sand 
and stones, which were carried from tins spot to 
form a new causeway across a branch of a peat mcor; 
on one of the sides of the cavity, I saw, still im- 
bedded in the sand, two immense blocks- of grmtCy 
resting on a third; and the latter was split into two 
pieces, which lay at some distance from each other. 
This effect, as it could not have been produced by the 
weight of the superincumbent blocksy m ust have resulted 
from the percussion occasioned by their fall ; so that this 
is, in fact, the same phenomenon which I described 
§ 137, on the mountains of NeufchateL 

290. The other phenomenon was a deep fuiTOw, 
made in the sand at first by the wind, but since fol- 
lowed by the rain-waters, which having considerably 
deepened it, all the gravely originally contained in 
the sand that had been washed away now lay on 
its bottom ; and here I saw as fine a collection of 
primordial stones of various species, as can be 
found on those parts of the borders of the Lake of 
Genevay of which M. de Saussure has given so in- 
teresting 
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beresting a description. Nearthat lake, these stone* 
might be supposed to have proceeded from the Alps;^ 
Edthough I have shewn that the whole soil of the 
country, on the heights as well as the plains, is 
there full of the same gravel, with blocks of a simi- 
lar nature. But on the pemnsula of which I am 
now speaking no such illusion can take place ; the 
gravel cannot have been transported hither from 
any quarter, since the continent has existed : and 
throughout this whole tract it is found in all the su- 
perficial sand which lies on regular strata of other 
sand wherein no gravel is contained, 

291. In this country, some of the sandy strata have 
a yellowish tinge, imparted to them by a martial earthy 
■which separates from the sand in washing, and leaves 
it pure, with a shining grain. This earth has a sin- 
gular property, very inconvenient in agriculture: in 
some places, especially in the country of Luneburg^ 
at a small depth beneath the turf, it binds the sand 
in very hard concretions, which are known by the 
name of Ort-grund ; they are only a few inches in 
thickness, but they effectually prevent the growth of 
trees and of shrubs : it has been repeatedly tried to 
break this crust, and to make plantations here ; the 
trees, being planted in separate pits, appear at first to 
flourish ; but after a certain time they decay, because 
the soil again concretes around their roots, always 
at the same depth beneath the grass. I have liad 
an opportunity of knowing that the same pheno- 
menon occurs likewise in Botany bay; having seen 

tubs 
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tabs of plants arrive at Keiv Garden from that p 
of the globe. These tubs were filled with a san^ 
Bimilar to that of our heaths; and when it wa* | 
emptied out into the holes which had been made to 
receive the plants, in order that they nnigbt liave I 
around them, in the garden, their native soil, a bed J 
of concretions absolutely similar to the Ort-gm 
was found at tlie bottom of the tubs, where itbl 
been placed to cover the holes, and prevent the si 
from running out when the plants should be watenij 
in the course of the voyage. 

Oct. 7th. At 7 o'clock in the morning, we set ' 
out from Bederkesa for R'Uzenbuttle, which is near 
Cu.rha'Vm. The whole of this day's journey was to 
be only three miles and a half. 

292. Tlie postillion, according to the usual a 
torn, stopped half way, at Neuenwalde, to feedS 
horses ; and as tliis always lakes up at least half lii 
hour, I determined to walk on, till the carriaj 
should overtake me. After I had proceeded ad 
tain way, I came to a point where the road wasdl 
vided into two branches, passing on the opp( 
sides of a piece of higher ground in tillage; sedfl 
BOQie men at work there, I ai^ked them which i 
these was the way to Ritzenbuitle ; they shewed i< 
that on the right, and I accordingly followed I 
Afterwards, however, the road again branched 
several times, in different directions, which veq 
much perplexed me ; and 1 walked on for more thdl 
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Hn hour, without meeting any body on this heathy 
where I had no other means of guessing the right 
road than by examining, at every fork, whicb. 
branch appeared to have been the most frequented. 
At last, a countryman crossed before me ; and oq 
inquiring of him whether 1 was in the road from 
Neuenxifalde to Ritzenbuttley I learnt, to my great 
regret, that I was more than half a league too tar to 
the eastward : unluckily, the man was going in a di- 
rection contrary to mine; but he shewed me, at 
some distance, a hill, over the foot of which, he 
said, I must pass : my curiosity, however, was so 
much excited by an object on the summit of thb 
hill, that I first ascended thither to view it, not sup- 
posing that I should find any difficulty in desceuding 
from that point in the proper direction, 

. 293. On reaching this object, I perceived it to 
be a place of worship of the ancient inhabitants of 
the country, similar to several others which I had 
elsewhere seen. Two large upright blocks of very 

. fine granite with red feldspar, stood at about the 
distance of four or five feet from each other, sup- 
porting, horizontally, a third of greyish granite, 
about eight feet in length, and four in thickness. - 
£locks thus arranged are believed to have been the 
altars of the ancient Gentians ; for around them 
have been found various instruments used in sacri- 
ficcs, such as ^xes and knives, very neatly made of 
Jiint. A knife found near one of these altars was 
given to me in my first journey, when I visited the 

spot ; 
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spot ; it is pointed, and has as good an edge as if it 
had been ground; yet it evidently appears to have 
been only split oft", like a gun-flint. Around these 
altars there are always iiwiuli, and I saw a great 
many near this of which I am now speaking ; 
had been opened, and urns of terra-cotta, contai 
ing ashes and remains of bones, had been taken 
of them. The shepherds had converted this al( 
into a hovel, having closed it up on one side wi 
a turf wall, and covered the bottom with straw. 

294. After having examined these objects, I be- 
gan to look around me. Nothing could be more 
perfectly desert than the general appearance of the 
country ; on all sides, as far as the horizon, which 
was not bounded by any near object, hills rose 
behind hills, all cloathed witli the same uniform 
covering of heath ; and not only was there, througii- 
out the whole of this vast space, no trace of any 
human habitation, but not a single tree was to 
seen here, nor were there even within my view 
Hocks of the Heide-Schnuckeit, or sheep of the bi 
of those kept by the ancient shepherds of die 
country: these sheep have a sprightly look, and are 
very nimble; tliey live through the winter on these 
hills, and scratch up the snow with their feet, in 
order to find the young shoots of the heath, 
which they feed; their wool is coarse, and 
either brown or black, it does not requu-e to 
dyed when it is made into cloth for the count 
people. 
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195^ 1 spent some time in contemplating this 
dreary prospect, which was however new to me, and 
led to many interesting reflexions ; but I fell after- 
wards into a great perplexity. When I would 
have proceeded on my journey, I found it impos- 
sible to distinguish on which side of this hill I had 
ascended to its summit ; for the sky was cloudy, and 
tUe horizon presented no object that could lead me 
to judge what way I was to turn my course ; nor 
was it of any use to look for a road across the lower 
part of the heath, which was of great extent; for 
instead of one road, I saw it intersected with innu- 
merable tracks in every direction, I then deter- 
mined to walk on towards an eminence at some dis- 
Mnce, of greater height than this whereon' the altar 
stood, and likewise more lofty than any of the athei3 
around it, in the hope that from its summit I might 
gain sight of some house. Unluckily it now began 
to ram ; and the heath, through which there was no 
path towards the eminence that I had in view, was 
soon completely wet 

^96. When I had ascended this second hill, I 
did really descry, at a cansiderable distance, another 
on which w€is a wind-mill, where I was sure that I 
should find somebody, because its sails were^ia 
motion; I therefore immediately hastened to- 
wards it, but still through the wet heath, as I 
could not discover any path to the mill, till I came 
to the bottom of the hill on which it stood. The 
miller himself being within, I inquired of him where 
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lay the road frdm Neuemvalde t6 Rit^enbuttk; add 
I learnt that after having been in the mtTVivag\ 
league too far to the eastward of il, I was no*r too 
leagues too far to the westward. From- the milll 
saw a village at no great distance, tvhich the miDtt 
informed me was called Middlufn, and in the intef- 
mediate space, I perceived a peasant plbughiltt^: 
having descended the hill, I went up to thb man, 
Itnd told him my situation, requesting that be irodU 
lake off the horses from his plough, arid Cany vit 
to Ritzenbuttle in a celrt, I cared not of what kU 
The peasant, seeing that I had reaAy too ciAer 
means of reaching that place, asked me tb wiaeft only 
till he had given some barley to his horses^ because 
the road was extremely heavy, bebg mtide enliTd|y 
in the sand ; and while they should be feeding, lie 
invited me to eat something myself. I gladly ac- 
companied him to his house, where his wife inmK- 
diately made^a kind of paste of the flour of rye aild 
buckwheat, which she cut into small - pieces, and 
fried with onions; I certainly never dined with a 
better appetite. The horses were then put to the 
cart ; but the rain having come on with increased 
violence, these good people wrapped me up frohi 
head to foot in the blanket of their bed j andthe 
peasant covering himself in the same manner, ire 
set out, and arrived at Ritzenbuttle' ]xji%t as it grtw 
dark. In the mean time, this lady whom I bad left 
at Neuemvalde^ having neither overtaken me on the 
road, nor found me at Ritzenbuttle^ had grown very 
uneasy; she would have sent immediately along tte 
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lifFerent roads in search of me; but she was told 
iiat, as I was a stranger, I might easily have lost 
myself on the heath, where however I should cer- 
tainly meet with somebody who would shew me the 
pray. But when the evening came on,, and still I 
3id not arrive, she dispatched several men to* en*- 
favour to obtain some tidings of me; by which 
means the news of my being lost were spread so 
indely, that, as I entered the towuj I heard re- 
peated from mouth to mouth, " he is comei he is 
coine!" This report, being carried to the inn, 
reached my fellow traveller, before I made my ap- 
pearance in my singular equipage, which changed 
all her anxiety into mirth^ as soon as she found that 
[ had met with no worse misadventure than being 
wet through, and that I did not regret having lost 
my way, since I had thus gained more knowledge 
of the country than I could have acquired jjp follow-^ 
bg the usual road* 



297. My third journey in this peninsula^ which 
was in March^ 1798, afforded me an opportunity 
of observing along its coast a very interesting phe- 
non^enon relative to the ice of the Elbe ; but 1 now 
crossed the country frbm Hamburgy and shall 
therefore first describe the neighbourhood of that 
town» . 

X « 298. The 
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298. The hills are here at a great distance frote 
the Elbe J the soil being low to a great extent; this 
6oil, which encompasses Hamburg, is in general 
very fertile, but especially within a wide zone of 
alluvial lands, enclosed with dikes,^ along the course 
of the Elbe. In the spot where the town stands, 
there was originally a creek formed by the lower 
part of a vale, which follows a branch of a hill 
descending to the river side ; and into this creek the 
small river Alster discharged itself. The tides rising at 
this point to a considerable height, and the gulph of 
the Elbe being of great breadth, the situation was 
extremely favourable for a town possessing an ex- 
tensive maritime commerce ; and it has been alsa 
much improved by art. The town having be«i 
placed within this ancient creek, the first object was* 
to secure the lower part of it against the high tides 
and the inundations of the Elbe, by a dike which 
forms a broad quay, and in front of w^hich a great 
many vessels may be moored, and remain sheltered 
from the winds while laden and unladen. By a high 
and very strong wall, the water of the Alster has 
been raised in its vale, where it has spread and 
formed a large pool, which affords a constant supply, 
in all seasons, to the mills belonging to the town. 
The surface of this pool is of such great extent, 
that, in times of drought, the above purpose is 
answered by only lowering gradually the point of its 
discharge; and when it is too full, the superabun- 
dant water is carried off, at low water, by a canal 
with a sluice. 

599. Lo^er 
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299, Lower down on the same bank of the Elbe 
is BlanckemieSj whither I went, in order to cross 
this river towards the Alte-Landt ; a rich and very 
extensive alluvial soil on the left bank, which is six 
leagues in continuous length, its average breadth 
being about one league : it was along this coast that 
I* had purposed to observe a phenomenon of ice^ 
frequently seen on a small scale in ponds, and on 
the sides of lakes, where it had often struck me as 
conveying a very clear idea of the manner in which 
the catastrophes of our strata were effected by the 
subsidence, towards the interior part of the globe, 
of the first disunited elements whereon they -had 
been formed. The shoals on the border of this part 
of the gulph of the Elbe led me to expect that, as 
the winter had been long and very severe; I might 
here find a grander scene than I had elsewhere had 
Dccasion to observe. 

300. In the way from Hamburg to Blanckennes^ 
I stopped at Flodtbecky the seat of a gentleman 
who had rendered himself highly respectable by the 
philanthropic zeal which had led him to study, in 
various countries, the settlements established for the 
poor ; this object had, in particular, induced him to 
visit Engla?2dy where I had had the honour of becoming 
acquainted with him. This was Baron Von Vogiit, 
who now enjoyed the satifaction of seeing carried 
into effect at Hamburgh his native place, the plan^ 
which these observations had suggested to him for 
abolishing mendicity. On returning from his trq.^ 
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vels^ he had communicated his plan to the senate 
of that city ; it3 object was to oblige those beggars 
who, though they led an idle life, were able to con- 
tribute a little towards their own maintenance, to 
exert for this purpose their talents and capacity, 
however , small ; in order that the product of the 
public charities might be reserved as much as pos- 
sible, for those who were incapable of providing in 
any degree for their own subsistence. This plan had 
been reduced into a code of laws, which were now 
in force ; and mendicity was thus absolutely banished 
from the 'territory of Hmnburg. At this gentleman's 
house, I had the pleasure of meeting M. Schheisseb, 
a very ingenious German chemist, with whom I had 
also been acquainted iq England: the Baron had 
brought him from that country, and had provided 
for him, on his own estate, a chemical laboratory, 
with many excellent instruments of experimental 
philosophy; but afterwards, observing the extent of 
his genius, he had settled him at Altona, which is 
very near, procuring for him there a laboratory on 
a proper scale for all the great and useful operations 
of chemistry. 

* • 

301. On this eastern side of the gulph of th? 
Elbe, blocks of granite and of other primordial 
stones are found in the same abundance as in the 
peninsula of Bremen on the opposite side. Baron Von 
Voght's house being concealed by a rising ground, 
be had lately undertaken to form a better approach 
to it, by causing the earth to be cut aM'ay to a great 

depth; 
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depth; and. I saw here great quantities of blocks 
and smaller stones which had been taken up. From 
hence I went on to Bla?icke?me^y where I embarked 
Avith my carriage for Cranfz, on the opposite bank 
of the Elbe. When I had advanced some way 
across the river, looking back towards Blanckennes^ 
I was struck with the appearance of that village, 
which is inhabited by tbe barge-men who frequent 
the gulph. Three promontories advancing from the 
hill, and being separated by simple recesses in it, 
most of the houses are placed in these intervals, in 
each of which they rise in an amphitheatre, every 
house having a garden and a little orchard sup- 
ported by walls of blocks. The three proniontories 
having been cut down froni top to bottom by the 
subsidence which has produced the gulph, they 
are thus become cliffs ; the middle one is already 
reduced into a slppe, and covered with grass, being 
secured against the attacks of the Elbe by a high 
strand, formed in its front by the stones which have 
fallen from it: the two others are still continuing 
in some parts to crumble down, because, when the 
river is much swelled, the highest tides come up to 
their foot; however below these likewise there is a 
strand, on which are some houses, situated very 
conveniently for the watermen, but requiring also 
to be supported by walls of blocks. As I went on 
towards the middle of the gulph, and thus obtained 
sight of a greater extent of the same co^st, both 
above and below BlanckenneSy I saw many similiar 
promontories, all cut off in cliffs, some of which 
were already covered with grass, others were still 

con* 
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continuing to crumble down : this afFords a oew ex- 
ample of progress in the operations of 'physical 
causes on the coasts of rivers, since the period 
when streams began to flow ; and several . other 
effects of the same kind will be seen along the Elbe 
in the sequel of my Travels. 

302. Crantz, at which place I spent the ni^t^ 
is situated on one of the extremities of the AUc 
Landt. (or Old Land,) so called as being the most 
ancient of the alluvial lands enclosed, on iSm 
coast, with ■ dikes ; its history forms one of 
the chrmiological monuments of that of the 
Elbe. This tract is intersected by three small 
rivers, which have prolonged their courses throu^ 
it, and are npw bordered by dikes, with a sluice, 
for the discharge of their waters into the Elbe^ or 
its gulph, at low water. One of these rivers is the 
Est, at the mouth of which Crantz is situated; 
there being here a small port, with a double sluice 
for the purpose of bringing up vessels ijato the river, 
or carrying them down into the gulph, I spoke of 
this land gained from the gulph in my first Travels, 
where I cited the documents from which it is known 
that, so late as the eleventh century, all the allu-» 
vial soils along the Elbe were merely morasses; 
whence they are still called marsches in German, 
though at present they are cultivated. It was in 
the twelfth century that these lands were granted to 
a. .colony of Frisians, who covenanted to enclose 
them with dikes, and bring them into cultivation. 
Tiiese colonists are now become very rich, but they 

have 
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have preserved their ancient manners and dresses ; 
flie men wear on their coats silver buttons, concave 
and figured, which are almost as large as eggs, and 
descend from father to son. But the dress of the 
women urould appear, in any other country, alto- 
gether extravagant. It happened that, on the day 
when I was at Crantz^ the daughter of the inn-' 
keeper there was married, and the bride w as pre- 
sented to me in her wedding cloaths: she was a 
fresh-coloured young girl, in a corset of scarlet cloth, 
with gold clasps ; and it appeared as if this pretty 
bust was set upright in a large hen-coop, so widely 
did the deep folds of her petticoats spread over her 
hips; seeing how much her figure surprized me^ 
** Ah Sir !" said she, " I dare say you are not used, 
** in your country, to see women so handsomely 
*^ dressed as I am !" Then, taking up the bottoms 
of her petticoats, which were very long, she shewed 
me no less than six, all of very thick woollen cloth ; 
the upper petticpats were striped with different co- 
lours ; the under ones were scarlet, and were very 
smooth. De gustibus non dispatandum. 

303. From CrantZy I set out at a very early hour 
for StadCf which is lower down on the course of the 
ElbCj being at the other extremity of the Altc 
Landt ; and it was on this road that I observed the 
above-mentioned phenomenon of the ice. In the 
course of the winter, which was now nearl}' at aa 
end, the fee, while the river was so much suelled as 
to cover the fore- lands ^ or soils on the outer side of 

the 
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the dikes, had become extremely thick ; these/orfr 
lands have a very uneven surface, deep gutters being 
formed in them by the retreating tides, and ridges 
of sand raised by the waves on their edge. Dry 
weather having afterwards set in, the ice, as its 
l(pvel gradually sunk, had begun to break on the 
borders, still, however, continuing to increase irre- 
gularly in thickness; and when at last, through- 
out a very extensive tract of these lands which had 
been overflowed, the water retired from beneath this 
crust, because the river itself was reduced to a lower 
level, the ice being thus left resting on so rugged a 
base, a thousand fractures took place in it in every 
direction. 

. 304. I first proceeded some w^ay along the borders 
of the ice, on the outer side of the dike, which I after- 
wards ascended ; and I travelled on it for two hours 
by the side of this scene of congelation. Some 
spaces of great extent resembling very exactly the 
large model of the Alps^ w^hich had been made at 
Lucerne by General Pfiffer. Here might be ob- 
served every form imaginable of mountainous chains^ 
rising into pyramids, separated by longitudinal 
*valUes, and intersected by others in a transversal 
direction. These were the parts where the eleva- 
tions of the soil beneath the ice were divided by the 
deepest furrows. I observed also, in the intervals 
of these spaces, phenomena correspondent to thosje 
of our plains, hills, and chains of momitains com- 
posed, like the Jura^ of secondary strata; these 
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diflferences were occasioned, partly by the various 
periods at which the first stratum of ice had sub- 
sided, and a second had been formed on it by tlie 
water then flowing over it ; and partly by the nature 
of the ground upon which this new ice, aJFter the 
retreat of the water from beneath it, had sunk and 
been broken. In my opinion, no one who, having 
.attentively examined mountains of different classes, 
shall have an opportunity of studying such a scene 
as this, will find it possible to doubt that tbiQ 
causes and effects are in both absolutely analogous; 
both consisting of solid strata^ which at first were 
formed horizontally y at a certain level, but which 
afterwards, in consequence of the retreat of their 
original base^ underwent ruptures and partial sub^ 
$idences, attended with angular motions of many of 
their separated parts. 

505, Hence I proceeded to Stade, where I had 
the pleasure of seeing the family of my friend Dr, 
Marcart, from whom I had received so much 
assistance in my first visit to this place; but I did 
not find him here himself. I had not yet observed 
the S.W. part of the peninsula; and it therefore 
formed at present one of my objects. With this 
view, I was first to cross a ridge of hills having 
on their western side the small river Oste^ which 
rises in \kM^ D-wcels-moer^ {\h^ wd^i peat-ground de-» 
scribed in my first Travels,) and discharges itself 
into the sea at the extremity of the peninsula. 
Ascending, from Slade^ these hills oi geest, I found 
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lliem uncultivated and overspread with heath, the 
parts lower than the rest of the soil having a superficial 
covering of peat: throughout this whole space, 
there are great quantities of blocks. From the top 
of the hill I had a view of the very wide vale of 
the OstCy in which the tides rise as high as Bremer- 
Vohrde. The horizontal soil of this vale has been 
fertilized by the the sediments of the tides, partly 
consisting, to a great extent on all these coasts, of 
the mud of the ElbCy which, like that of the JVifc, 
carries fertility wherever it arrives. In the suki- 
dence of the strata whereby this vale was produced, 
some parts, as is the case in almost all vales and 
vallies, were left hisjher than the rest: and these 
now form ridges of geest, which rise above the level 
of the sediments, and exhibit the same gravely and 
even blocks^ as are seen on the hills. Some of 
these islands, as they may almost be called, are still 
heaths, with patches of superficial peat ; but I saw 
others which had been brought into cultivation. 

306. After having passed oyer the first dike, and 
crossed the Oste in a boat, I proceeded on the 
second dike to the village of BasbechCy where I 
again entered on the geest; and travelling over it 
2 miles in the direction of the river, 1 came to 
NewenhauSy another village, situated near a small 
gulph into which this stream discharges itself. The 
dikes alono; the river side are a continuation of 
those that border the coast in front of the new 
lands^ and also encompass the gulph. T^ree-masted 

vessels, 



sir 

wsiels, ascend, with the tide, almost as high as 
Bremer-Vohrde ; but though Nexvmhaus is properly 
the port of the Oste^ it is built partly on the dike 
and partly within it, and communicates with tlie 
sea only by a. canal with a double sluice affording 
passage to the small barges employed in loading 
imd unloading those vessels which do not ascend 
•450 far as to the port near Brcmer-Vohrde. I staid 
this night at Newenhaus. 

' 307. I spent the following day in observing the 
€oast of the extremity of the peninsula to the 
westward of the Oste; and first I went to Atrendorff^ 
which is likewise situated at the head of a small 
gulphy the lower part of a vale wherein flows the 
little river ^edem. From Newenhaus to this place 
there is again a great extent of very fertile new 
lands, secured against the sea by dikes, within which 
I travelled. Atrendorff, a small town, standing also 
within the dikes, and communicating with the sea by 
a canal with sluices, possesses the t *ae Dutch neat* 
n^ss, which indeed I observed in all the villages 
situated at the extremity of the great canals ; whence 
it appears probable that the marsches of this part of 
the peninsula have likewise been enclosed with dikes, 
and cultivated by colonies of the Frisians or the 
Dutch ; for nothing of a similar kind is to be seen in 
'the interior part of the country, 

« 

S07. tf. I. walked on within the dikes as far as 
they extend on the Ritzmbuttk side. This enclosed 
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«pace> which is of considerable breadth, res6mbla 
the valley of the OstCy being interspersed, in the 
same manner, with slips of geest ; it is in tke in* 
tervals of these that the soil has been raised and 
levelled by the sediments of the land-waters and 
of the tides. The low spaces are intersected with 
ditches opening into large canals, which cross the 
dikes with sluices, and carry the land-waters to 
the sea; each canal having at its extremity a village | 
resembling those already described. Throughout 
the whole of this tract, as well in the geest as in 
the marschy I observed the highest degree of cul* 
tivation. 

308. Before I quit this coast, which 1 have shewn 
to be perfectly similar, with respect to general phe- 
nomena, to the many others that I described in my 
former Travels, I must make one general remark. 
These observations on the new lands added to our 
coasts * overthrow all the chimerical systems, in 
Avhich, for want of real muses to explain the origin 
of our cd?itwe?its and the state of their surface, it 
has been attempted to assist such causes as are 
obviously themselves deficient in power, by ascribing 
an incalculabfe antiquity to the continents on which 
they act ; and to this has been added lately the 
hypothesis of partial elevations and subsidences. 
All these systems, I say, are subverted by a cir* 
cumstance observable on all coasts; as appears, 
not only from my own immediate observations 
around great part of the continent of Europe, .and 
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of the island of Great Britain, but from the de* 
scriptions of travellers in general, namely, that 
these new lands, whatever be their breadth, do 
everywhere extend horizontally towards the sea^ 
and require to be secured with dikes against its in- 
vasions during high tides. This is, in the. first 
place, an incontestable proof that, since the sea 
has changed its bed, (or, in other words, since tb# 
birth of our continents^) no alteration has taken 
place in its level ; and that consequently this great 
event has not been produced on our globe by slow 
causes, as had been assumed in various systems, 
but by a sudden revolution. With respect to the 
remoteness of this epoch, it has here been shewn, 
by a new example, that these lands, while suc- 
cessively increasing, have almost everywhere com- 
prehended within them historical monuments, which 
afford a complete demonstration that our continents 
. cannot have existed during any very great number 
of ages. 



309. My last journey in the peninsula of Bremen^ 
which took place in June, 1799, was with the par- 
ticular view of visiting the district where, as M. 
Wolsmann had told me, most of the blocks had 
been found which are employed in constructing the 
long dike against the sea extending from Cuxhaven 

on 
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•n the western side. This dbtrict is that of 
Bujctehude; and it was from the immediate neigh- 
bourhood of Homburg that the greatest quantities 
of blocks had been brought. I set out on this 
journey from Berlin^ and passed through Mecklen- 
burg to Boitzenbergy above Hamburgh on the 
right bank of the Elbe. The road being one which 
Jl have elsewhere described, I shall only begin at 
present from this part of the borders of the Elk^ 
where will appear another example of the operadoofl 
of that river on its banks since tbe time when it 
began to flow. 

310. At Boitzenburgy a promontory branching 
off from a hill of geest, (by which I always mean 
the original soil of the country,) advances to the 
borders of the Elbe^ across low grounds ; and the 
whole space here presents chronological monuments 
of various kinds. The river, on looking up it from 
the higher part of this eminence, appears, by its 
direction, to flow immediately towards Boiizenburgf 
which is built on the foot of the promontory, within 
a creek formed by the lower part of a vale. At 
first indeed the Elbe did take this course ; for at 
the extremity of the promontory there are some 
ancient cliffs^ which still continue, in some places, 
to crumble down ; but in others they are covered 
with grass, the alluvial soils formed along this part 
of the bank having repelled the river, an^l turned it 
in a different direction. 

311. Having 
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1 1. Having ascended this promontory from the 
n, I met with a new instance of what t have 
>re asserted, that the sandy strata ][)articipated 
the latest catastrophes of the stofiy^ whereon 
f had been formed beneath the waters of 
sea. My ascent was by a hollow road, which 
libited on both itd sides the section of scmdy 
%td desceiididg rapidly towards Boitzenburg, 
I shewing their upper section at the top of the 
; whfcnce it appears that they, together with 
stony strata wl?ich undoubtedly are covered 
them, must have undergone an angular movC" 
#, at the time of the subsidence whereby was 
duced the above 'Caky whicti slopes down from a 
tance towards Boitzenburg. 

J 12. I observed many blocks on this hill; and 
It having crossed its summit, I came witliin 
vy of a very extensive tract of alluvial land formed 
ng the Elbe the whole Avay to the distant hill of 
tienburgy between which and that of Boitzenburg 
% wide vale. Through this vale flows the small 
er StecknitZj whereby, as I have mentioned in 
' Travels lately published, a communication has 
3a formed between the North Sea and the 
iftic, by means of a canal with sluices, which is 
m&A on to Ltebedc. The hill of Lauenburg is 
Murated oa the western side, by a low space co- 
red with heath, from a branch of another hill, 
lereon stands Escheburg. This promontory does 
ft come quite down to the Elbe, but has before 
VOL, r. Y it 
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it a considerable extent of original low ground 
which, along the river side, has received the 
addition of an alluvial soil. I continued to obsene^ 
on the heights, blocks of primordial stones in grejt 
abundance. 



3 1 3. Having reached ,Esckeburgy I went down 
on this low ground, and continued to descend the 
course of the Elbe as far as Zdllen'Spicker^ on i 
dike which encloses lands of the greatest fertility, 
partly cultivated, partly forming meadows aQi| 
orchards. On the outer side of the dike is an ex 
tensive tract oi fore-landsy a name given in these 
countries, as I have elsewhere explained, to 1 
alluvial grounds w^iich are formed subsequently tD J 
the erection of the dikes : in the parts nearest la 
the latter, this tract is planted with willows, while 
the rest affords a rich pasturage in summer, and in 
the beginning of autumn; it is still sometimes inun-K 
dated during the great swells of the ElbCj but its | 
soil continues to increase in height, because the I' 
sediments of the river are retained by the grass with I"" 
which it is covered. 

314. At Zollen-Spicker I embarked with my 
chaise in a boat, and crossed the Elbe to Hopc^ oo 
the left bank, 3 miles and a half above Harborgt 
towards which place I then proceeded by land. I 
travelled a long time through rich orchards and cul- 
tivated grounds enclosed between two rows of dikes, 
the outermost row serving to secure them against 
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Jtbe attacks of the main river, and the other against 
,the inundations of the waters which descend from 
the hills, and are conducted to the Elbe across 
these soils by canals bordered also with dikes, 
^fter proceeding a certain way, I passed oyer 
^e innermost dike, and crossed a promontory of 
^eesty which bore nearly a similar appearance. I 
i^ye already said that this soil is in itself very 
^arren, but may be easily fertilized by cultivation, 
,;^hen manure can be obtained ; as is the case here, 
Jiecause of the vast tract of meadows extending 
^om the foot of the hills to the innermost dikes of 
j^tbe alluvial ^oils: thus all the part of these hills 
^ver which I travelled was cultivated ; and I now 
{began to observe, along the sides of the fields, and 
in the villages, a great quantity of blocks. 

^ ^\5. The whole tract of low soil, which follows 
J^ ElJ)eSi&i9S dovyn as Harbor gy is a moor, as it is 
^called in this country, that is to say, a peat-ground; 
its breadth, in some parts very considerable, extends 
from the foot of the bills to the inner dikes of the 
amarsdiesj or alluvial laqds, which border the river, 
]p[!he undermQst part of this soil consists o^ the 
jJBfMue sand ^^ the Mills; and after it had been 
J^velled by the waters descending from the latter, 
ifiad by the sediments of the Elbe, the peat being 
ilbnned on it, and overspread with heath, the surface 
|£|ra&f so much raised, that, a limit having been thu9 
jjiut -to the inundations of the Elbey the marsch^ 
^C^mpos^d of the argillaceous, and marly sediments 
-«Df that riycu', was formed on the peat^ w;hich there- 

T 2 fore 
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ibre extends, (Jiroiighout this whole Space, under 
the marsch and its present dikes, and passes even 
beneath tlie mud on tlie bed of Uie river; indewi 
the inhabitants do not doubt, that, as the peat in- 
creases in the moors, it still continues, when Softened 
in rainy weather, to flow under the marsch and itJ 
dikes down to the bed of the Elbe. In my Travels 
in England, I have desciibed ttie same circum- 
stance on liie coast of Somersetshire, and on that 
of Tnrbay in Devonshire. Tlie waters of tlicse 
vast moorx being however led across the marsclics 
by canals, into which that of the river, when most 
swelled, is prevented from ascending by tiie sluices 
placed at their terminations, the surface of this tract 
is covered with good herbage: in the most inland 
parts, over which the sand of the hills is scattwed by 
the winds, there are good hay-fields ; the rest forms 
excellent pasture-ground, where I saw abundance of 
cattle, and young colts of a handsome breed; morfr 
over, in some parts of these pasturages, the peat is 
cut for fuel. 

31b'. I changed horses At Harborg, and thence 
proceeded to cross the district from which, as I 
have already said, have been brought the gi-eater 
part of the blocks employed in bordering the at- 
trennty of the peninsula, to the west of Cuxham, 
X or the purpose of securing it against invasion 
the sea; this district extends inland about 
German miles. At Harborg, a large vale opco^i 
and rising insensibly between the liills, it separate!, 
at a little distance from the town, into two branchWi 
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one of these ascending to BuxtehudCy and the 

othefj which is longer, reaching all the way to 

H&rnburg. The main vale and both its branches 

are covered with fine hay-fields, and the slopes on 

their sides have been planted to a great height with 

young trees, chiefly oaks and beeches, which aU 

ready forni a very extensive wood. No heath 

remained here except on the summits, where I saw 

many blocks rising above that plant ; and in order 

to observe them, I ascended the highest of the 

bills. In viewing these blocks^ I should hot have 

guessed that there were among them so many 

beautiful varieties of stones as I had seen at 

Gushaveriy for, being covered with lichens, ihcy 

all bore a similar appearance: they had been left 

CO these heights, because their removal w;ould have 

been attended with too much expense; and besides, 

^ sufiiciiant quantities had been found on the slopes, 

and on the bottom of the vales, whence it was 

easy to carry them down to the Elkcy and to ship 

them at Harborg. The stone dikes constructed 

near Cuxhaven have therefore been of advantage,^ 

not merely by protecting the new lands at the ex-^ 

tremity of the peninsula, hut also by rendering 

productive a large space, which formerly yielded 

nothing but heath, but is now covered with good 

meadows^ and woods of the most valuable t^ees^ 

317. My intention, in coming hither, had been 
tfr eqntrib^ute, by the details into which I have juat 

enier^d^ 
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entered, to determine, what was the original stati 
of this part of the continent, and what change, 
leading to the final obliteration of the abave geolo-. 
gical monument, has been eifected in it by tte, 
labour gf men. It may have been seen in my. 
farmer Travels that this is a subject to which, itt 
various places, I have very diligently attended, be^ j 
cause it presents many difiiBrent chronometers^ 
arising from the several wants of the new settler^ i 
who have progressively taken possession of unculti- \ 

vated soils of different kinds. i 

I 

318. In returning to Berlin^ I wished to cross ' 
the Elbe at a higher point of its course; because I 
as, in my plans of future observation, this rker ' 
would frequently lie in my road, and as it was i 
also one of the largest in these countries, I had 
particularly made choice of it for the purpose of 
studying its operations on both its banks. With 
this view, having returned to Harborg^ I proceeded 
towards Lunenburg^ lyhig five miles above it near 
the same river. I passed first over a part of the 
bills from which the blocks have been cleared 
away, and which, though they have no other soil 
than the geest^ so barren when left to itself, pre- . 
sent evident proofs that, when the farmers are 
properly assisted, and have meadows within their 
reach, this soil may be rendered very fertile. 
Within this space are the villages oi Mattlfeld aiid 
Lu$e^ in which I saw some blocks still remaining. 

319. Jcam^ i^ 
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319. I came next to a low damp soil of great 
extent, interspersed with alder bushes; and this was 
succeeded by another large space, which rose very 
little above it, but was . covered with heath : the 
latter belongs to the inhabitants of some villages 
lately built in the neighbourhood, who pare this 
heath, and carry the turf, after it has lain for some 
time in heaps, to serve as dressing for the lands re- 
cently brought into cultivation. It is not probable 
that any blocks have been removed from this space^ 
because there is no river by which they could be 
carried down to the Elbe; yet I perceived but very 
few; either in the heath or in the villages. I then pro- 
ceeded to JVolburg, two miles short of Lu?ie?iburg. 
The blocks were here more numerous, and likewise 
more various in their kinds, than on the soils im- 
mediately preceding : among such as were common 
elsewhere, I observed some of a perfectly white 
granulated quartz, while others of the same stone 
were of a semi-transparent bluish grey; of 
the latter, some were throughout of one uniform 
tint, and others consisted of strata of different 
shades. After I had passed JVolburg^ the number 
of the blocks increased : the hcallis extended 
all the way to Lunenburg ; they were pared, 
because there were villages of new settlers near 
them. 

320. As I crossed a hill before' I reached Lunen* 
burgy I saw from its top those two extraordinary 
monuments of • the catastrophes of the strata in 

thi& 
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tliis country which I described in my first TraveU, 
In the middle of this vast tract of land, where no 
strata appear at the surface but of sand, there rise, 
near each otlier, t»o mounts, one of gypaum^ tiie 
other of chalk; and from the foot of the former 
issues a spring of water, which is so fully saturated 
with salt, that it is ready to be throwu into the 
boilers, whither it is immediately carried. Of the 
mount of chalk I formei'ly took the more particular 
notice, because it was the first that I had s^Ql 
throughout the whole of the extensive tract of *«a^ 
strata over which I had passed, although \heJ&Rti 
belonging to chalk are everywhere scattered oa tbe 
surface in such abundance: I afterwards met with 
another at a great distance from this spot, between 
ALc-la-Chapelle and Lihge, which I have had occa- 
sion to mention in the secpnd of the journeys relate^ 
in the present volume. 

32]. The town of Lunenburg is situated in a 
vale, through which flows the small river Ouwe; 
the road leading from it towards the Elbe does not 
however lie through this vale, but over several 
ridges of hills, the first of vhich, though heaUi \s> 
its only spontaneous product, is partly cultivated, 
and partly planted to a certain breadtli with woods 
of oaks : I saw here very few blocks. After I had 
passed the woods, I was struck with tlie extraordinary 
appearance of the rest of the ridge; its surface 
reminded me of the sea when violently agitated; 
no attempt, therefore, had been made to bring it 
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into cultivation, which would be attended with too 
much expense in levelling the higher parts, and 
filling up the hollows. This is an indication of 
very great convulsions in the stony strata beneath 
those of sand\ nor ought il to appear surprizing^ 
after what has been seen of their strange disorder 
near Lunenburg. This space is therefore still a 
heath; but in order to make some profit of it, acorns 
have been sown, and have sprung up and grown 
in the hollow parts, where tliere is the greatest 
humidity. These plants will never become trees 
because they are browzed by the sheep ; but they 
form brushwood, and are cut for faggots. Froiii 
- this tract of broken ground, where no blocks appeared, 
I proceeded to a large space which had subsided, and 
on the slopes of which I saw a considerable number : 
in the cultivated parts, where, when the fields had 
been cleared, the blocks had been removed, I 
observed ^ great many lying by tlie sides of the 
roM, 

3S2. I next ascended the opposite hill, and saw 
on its slope abundance of blocks, in concavities of 
the kind which I have already described in various^ 
parts of these countries ; being apparently focuses 
of explosion, where the interior Jluids (when, 
within the caverns which had occasioned the 
rupture of the strata^ they were violently com-^ 
pressed by the subsidence of the separated masses) 
threw out on the surface fragments of the various 
inferior classes. On the summit of the hill itself, 
fber^ w^re mo blocks, but I again saw many, with 

' great 
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great quantities of smaller stones, on the opposite 
slope, as I descended towards the village of NetZf 
through which passes a brook onployed in turning 
a mill. Beyond this, the ground rises ; for a cer- 
tain way it forms a heath, where some parts being 
cultivated the rest is pared; but afterwards I 
entered an extensive tract, in which the sand is so 
loose, that, but for the carej^ arenaria, all its strata 
would have been carried away by the winds ; a 
part of it, however, has been preserved by this 
plant, and is accumulated in dunes^ as on the sea- 
shore; for this is the very same kind of sand which 
covers the bottom of the sea. 

i 

323. From this heathy there is only a small 
descent to a horizontal space, about a league in 
breadth, but extending on both sides farther than 
the eye can reach, between the foot of the bills, 
and the alluvial soils which border the Elbe. This 
space will afford a new example of what I said in 
my Travels on the coasts of the Baltic and of the 
North Sea, concerning the formation of peat ; that, 
though the antiseptic quality of the waters occa- 
sioning the conversion of vegetables into peat appears 
very certainly to fproceed from the soils over which 
those waters flow, it still .remains a mystery by 
what part of the soils this effect is produced; an 
object well worthy to be followed, in many different 
places, by chemical analysis. Here, as is the case 
lower down on the course of the E-lbe on- the same 
side, at Hope; Harbor gy and Stade^ the hills which 
descend towards the river, together withLithe.grounds 
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at their feet, consist of sand, whereof heath is the 
spontaneous product; now it has been seen that all 
the low soils which I have hitherto described within 
thk tract are moors, that is to say, peat -mosses ; 
fitnd tlie waters flowing in them, though transparent 
nrhen taken up in a glass, appear brown wherever 
they are seen at any depth, and deposite a brown 
powder on the sand over which they pass: while 
4ie low space now in question, though the apparent 
circumstances are the same, is covered only with 
grass growing on the vegetable earth produced by 
its annual decays : it forms a good pasturage, in- 
terspersed with aldejr bushes ; and the rivulets whidi 
cross it are perfectly limpid, effecting no change in 
the colour of the sand. 

324. After passing over the above space, I came 

to an alluvial soil but little below its level; this 

soil is a league in breadth to the dike which borders 

it on the side next the Elbe, and is crossed on ^ 

causeway of sand covered with large stones, of 

equal height with the dike. Notwithstanding the 

care bestowed oil the cultivation of this rich soil 

since it has been enclosed, the indigenous plants; 

of which the roots are below the reach of the 

plough, are not yet extirpated; I saw here and 

there some tufts of reeds, amidst the finest rye 

and wheat. After I had passed over the exterior 

dike at a point where a small village had been built 

on it, I was a quarter of an hour in crossing a 

tract of fore-lands before I reached the actual 

course of the river, in a p^ where the boats be^ 

4 longing 
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longing to tlie village were then lying. Here I 
again saw what I had remarked elsewhere on the 
course of the Elbe; that, tliough the soil within 
the dike is composed of the argillaceous and marl}/ 
sediments of the stream, lliis exterior soil consials 
almost wtiolly of sand; and its surface is furrowed, 
being exposed to the action of the, waves, wLicli 
spread over it when the level of the water is higher. 
The cause of this difference in the soils is that, in 
the promontories attacked by the Elbe in its course, 
strata of c/ai/ and ma}-l are intermixed with those 
of Mild: the abrupt extremities of these proingn- 
tories having crambled down, the river, in ita in- 
undations, has carried along with it the fallen n»- 
terials lying at their foot; but these materials have 
subsequently separated from each other; the masses 
oi marl and clai/, being diluted by the Elbe, have 
spread across its whole channel, and have been 
deposited at the bottom of the calmest water on 
its borders; while the sand, having followed the 
stream, has been deposited on its bed, where in 
some parts it has accumulated so much as to form 
many islands. Since the rich soils on the siJcs 
have been enclosed with dikes, for the purpose of 
bringing them into cultivation, the river, being thus 
confined within a narrower space, has carried on to 
the sea the marly and argillaceous particles nilh 
■which its waters have continued to be loaded; anil 
the waves and the tides have there spread tiiem lu 
a great distance along the coasts. In consequence of 
this contraction of the space which the £/6r occupies 
between the dikes of its opposite shores, and above 
, the 
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the reach of -Che tides, the stream is become more 
rapid, and the sediments deposited by it on the outer 
aide of the dikes now consist chiefly of sand. 

39,5. Here I crossed the river, and landed with 
my chaise at a village below Boitzenburgj to which 
town it was' necessary to send on for post-horses : 
while I was waiting for them, I ascended a branch 
of a hill terminating in a cliff near the village; and 
having gained its summit, I saw that Boitzenburg 
^ood on an insulated eminence of geest, anciently 
an island in a creek which was formed by the lower 
part of a vale arriving thither between two pro- 
montories* This eminence was formerly encom- 
passed, during floods, by fthe waters of the Elbe; 
but as it lay out of the course of the mam stream, 
which flows round the promontories, it soon ceased 
to be thus an island^ because the soil around it was 
, raised by the sediments of the river : this soil is 
very rich, and is guarded by a dike of blocks against 
the inundations of the stream. 

326. The cliff under which I had landed was 
still continuing to crumble down, though no longer 
in consequence of the attacks of the Elbe; as there 
has been formed before it a broad strand of gravel 
whereon the village stands : but the waters arriving 
from the upper part of the hills during rainy 
seasons flow down this cliff in rills which furrow its 
surface, and thus cause the sand to fall, and accu- 
mulate on4he strand at its foot; it was overspread 

with 
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with the cafe^jf qrenaria, and under the shelter of 
that plant, others were already beginning to grow; 
so that, in a little while, this cliff also will ,cw- 
tainly be reduced into a slope covered with ve- 
getation. 

327. As I looked down the Elbe fiom the toj^ of 
this hill, I could follow the strean^ itself but a little 
way, on account of its many windings ; I traced its 
qourse, however, between the hills, by the tops of the 
clfffsy sometimes on one of its banks, sometimes od 
both; among these I saw several which were reduced 
into slopes, and covered with grass ; but others were 
still crumbling down in the uppier pait. Now it will 
be seen that the case is the same alon^^ the course of 
this river, throughout the whole space where it flows 
between these sandy hills, extending a considerable 
way into Saxony ; and it must have acted in this 
manner against all the promontories which at first 
obliged it to bend too suddenly, and which, as they 
consist like the above, only of strata of sand^ marl, 
and clai/j the attacks of the stream have been able 
to demolish; for these promontories, in consequence 
of the subsidences that produced the succession of 
vallies and plains in which the Elbe flows, originally 
presented towards it abrupt extremities; and w^here- 
ever it has been carried against them by too direct 
a course, it has sapped their foot, and occasioned 
them to crumble down, either till it has at last 
sufficiently widened its curves, or till the cliffs have 
acquired the protection of the natural dikes whkb 

their 
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their own fallen materials have formed at their foot. 
All the substances light enough to float for some 
time in rapid water have been carried down by the 
current, and then deposited in those parts where 
the river, finding room to spread, loses consequently 
its rapidity : thus have been formed all the alluvial 
soils^ which I shall continue to des'Cribe in relating 
,my subsequent journeys along the upper part of its 
.course: this stream has raised on its bfed some 
jislands consisting chiefly of sand ; while the argil- 
laceous and marly particles, which it carries jnto 
tlie sea to a considerable distance, being afl;erwards 
repelled against the coasts by the waves and the 
tides, have produced not only the new lands lately 
mentioned on the eastern part of the extremity of 
the peninsula of Bremen, but likewise those which, in 
my Travels last published, I described more par- 
ticularly along the coast of Holstein^ and a part of 
.that of Sleswigh. 

328. In my return to Berlin^ I took a straiter 
/pad than that through Mecklenburg^ by which I 
had before . proceeded to Boitzenburg. From the 
latter place, my first stage was now to Lubthen, 
Ht the distance of 3 miles. On setting out from 
Boitzenburg, I crossed, on a causeway, composed 
of sand, the lands enclosed by the dike which I 
mentioned ;. and I. came to a plain where the sand 
yizs> in some parts loose, but in others covered 
with turf, or planted with pines and birches. This 
sand is mixed with small gravely amongst which 

there 
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there are JUnts; but I observed no large stone*, 
till after travelling 2 miles, I came to a village ( 
Brasdorf, where I saw many blocks. Beyond tli 
I found the soil improve; it was cultivated in soi 
places, and in others it was planted with woods 
oaks and beeches. This is again a plain, andi 
lowest parts are meadows planted with willow 
For some way, I continued to see blocks in co 
siderable abundance; but at last they disappeare 
and at LUbt/ie/i, whither probably had bof 
brought all the stones which could be collected 
the neighbourhood, there were no blocks, nor w. 
the street paved except along the sides of H 
bouses. 

529. ^fy second stage was to Lenzen, which 
at the distance of 4 miles and half; I was tk 
hours on the road; for it lay, almost the whole wai 
over loose sand, occasionally interspersed with dun 
and small birches. The next stage, 3 miles i 
length, was to Perkberg. Within this spaa 
which is mostly a plain, the soil is much moi 
fertile. Along a great part of the road, I sal 
scarcely any blocks; but in the village of NebeH\ 
and some way beyond it, they lay in considerabl 
abundance. 

330. From Perkberg I set out for Kj/ri/z, I 
the distance of 3 miles. In this stage, the grouit 
soon rose, and became less fertile; there were man' 
uncultivatedspaces which had been planted with pines 
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Qd Inrches } and at the top of the hill, I found 
Qthing but loose sand, with some pine woods. I 
iw, few blocks till I reached Dollen ; but from that 
illage to the end of the stage, there ivere great 
uantities.of them. From Kyntz to Fehrbellin^ 
'hich is a distance of 4 miles, the soil is better 
nd niore generally cultivated ; only a few blocks 
^ere lying here atid there, at considerable distances 
rem .each other ; but I saw many collected together 
t the village of Frozen^ whence I descended into 
, vary extensive peat-moor ^ m which very good 
)eat is euft^ and which, as the peat is only a few 
eet in thickness^ serves at the same time for pas- 
urage* The road from Fehrbellin to BiltzoWf 4 
Diles distant, passes over some high ground com- 
nanding this large peat-moor^ which is in every 
>art intersected with ditches, leading the waters 
owards a canal^ where I saw some small boats 
mailing along; by this canal the peat isi conveyed 
JO the IJavel, near. Spandaw^ whence it is Carried 
jp the S^ree to Berlin* 

331. The stage from Butzoro to Berlin is 3 miles 
in length. After travelling for some way through 
meadows, of which the soil had been formerly 
levelled by the Havel, I crossed that river on a 
bridge. Hence ascending new hills of swdy I came 
to one of those ancient forests which ar^ still re-^ 
xnaining in some parta of Brandeburg and Meek- 
lenburgf and which, in my eyes, have a venerable air, 
^£ having been always left in the hands of nature ; 

VOL. I. Z nor 
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rior docs it ajjpear that any of those protJaced bf 
art are likely ever to resemble tticni. These fwMlS 
consist oi oaks, pines, and birches. The ptm, 
having had ilill liberty to spH'cad their brandlCt 
eiimlate the oaks \a tlie viiriety of their antiqw 
forms, wIiMb in other resi>ecta they arc finely eiw- 
trasted with those trees: the bonghs wMch tftey 
throw out are very dissimilar to their dark and 
furrowed trunks, being seen, in such parts as 
not concealed by the multitude of tiieir green 
to be covered with a smooth orange-coloured 
The birches, which are inCermitigled with till 
have a very majestic appearance ; their rifcl 
trunks, covered witii a white pellicle scored at 
and thus variBgated with dark brown, ris*- to a 
height tiian those of the other trees; and' from- 
summits hani; elegant clusters of hranches, divi 
into small twigs, which, when in summCT they 
adorned w irii their light and beautiful foliage, 
pendent almost to the ground. In thi» tattw pert 
my road to Berlin, I saw very few blocks. 

332. I have already esplained how strongly ctr; 
idea of the ?mgriftio>t of blocks on our continenlt, 
since the latter have been abandoned bv the sea, 
is opposed by the alternate abundance and 
ficioncy of those masses in successive spaces 
tiguous to eacl> other; and I have also sheivn* 
impoitance of banishing this error from Geolo^. 
I have therefore no apprehension that any of these 
who study nature iu pursuit of truth will accuiei 
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*^f prolixity, oh iiccount of these details respecting 
my various journeys through the peninsula of Bre- 
meriy this being a tratt intd which it is impossible 
tfaat bltfcUs c&ti h&ve beeri transported from any 
i}uarter whatefe^, aid in Which, as ttiis great phe- 
nomenon here pi'esents itself under a great variety 
of fonts, I have had an opportunity of pointing 
oat many of its essential characters. But, in order 
to become acquainted with all these characters, it 
must be viewed in its associations with other geo- 
W^6A ph^htdm^n'a, on both niOunlaihs and hills 
^^{ki^^'d Ot* stWy sirdid^ ^lat tli\is may be fbrmed 
tf^ifiore itfidur^tejurf^ment of the connexions sub- 
Ifiiting bfelWeeft all the mohuihehts, however diflei^efrii 
ftf difeir ilMufi^ oi the causes whicli have herefb-- 
fifife'liiifed Oil 6ur glotie.* Various cnrcumstances 
ASi^ttditfg ^h6se ^dnnexiofas have alreacTy beefi de- 
fejfed fix th^ Iwb fiVsf 61 the journey S corifaiiiecl in 
tt6 prifeftt' V^dtfadie; biil, in forming tHe plan of 




&e pttfpb^^ of effectually removlfrg all doubts on 
tfrtr'&Utilfectl I shall ttiereiore resume the narratioii 
df n^ mvfels, in wTiich I shall" henceforth follow 
^ ofdS^t: 6F their dates- beginning with fhe ex- 
(Jiib^MonS f)ropbs^ to me; as I have already said, 
on my arrival at Hanover in 17^^, by my friend 
M. Von Pape, who himself accompanied me in the 
%h^ to^ethfir v^ith Madame Vori Pape and Maclame 
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Excursion _/''ow HANOvsa to the HUls of iht 
Mineral waters of Reheurg. 
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Aug. Mth. ]7i)7. We set out from Hatmer 
at 7 in the morning, and went first to Hagenburg, 
4 miles distant, where we changed horses. Our 
road lay through a eandy plain, in which I saw 
some cultivated spots, but the greater part. was. still 
occupied by heatli. For a considemble way, no- 
thing appeared in the sand except the usual parti- 
cles of white quartz; but by degrees I perceived it 
to be mixed with a gravel of primordial stem, 
chiefly granite ; and at last, I saw some bhckt: 
many of them were collected together in tlie smill 
town of /riinstoi J] through which we passed; and 
these stones were employed there in paving the atreeti 
Afterwards the plain became more fertile, the cul- 
tivated spaces were of greater extent, and there 
were many new plantations; though I still saw parti 
which were covered with heath. 

333. After we had passed Hagenburg, I »■ 

marked a change in the soil ; the scattered stona, 

instead of being of tlie primordial kinds, wck 

iraginenti 
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fragments of mnd-stone; and as ive approached 
the hills of Rekburgj I saw some small rocks^ 
rising here and there above the sandy plain. This 
ifras another of those monuments of the catastrophes 
of thq sti^ata which the labour of man was begin- 
ning to destroy. The rocks that are found ia 
plains^ and cdnsist of the same strata as the neigh- ^ 
bouring eminences, while they thus exhibit ruins 
of those stYata covered with a more recent soil, 
clearly evince to us that the eminences themselves 
are such, onlv because the rest of the strata havQ 
subsided around them. 1 approached these rocks, 
and found them to be masses of strata of a grey 
Mnd'Stone proi^er for building, of the same nature, 
as the fracrments scattered on the soil: the hills 
themselves are also composed of this stone; but 
beitig less conveniently situated for carriage than 
the rocks, I saw men at work in cutting away the 
latter; so that perhaps, by this time, these inter- 
esting monuments may have been entirely demo- 
lished. We arrived at Rehburg at 1 o'clock, 

334. These hills will present £tn additional ex- 
ample of what I have already shewn in various 
places; that though, as above, the labpur of man 
has desti'oyed many geological monuments, it has 
^however laid open to view a much greater number 
of such as otherwise would have remained unknown. 
Were it not for human labour, we should never have 
discovered the disorder of the stony strata m the in- 
terior part of many hills, of whicii the external 
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forms are softened, and the surface is covered hj 

vegeiation, on a loose sail, frequently of unknown 
depth. A very pretty village has been built here, 
on account of the batbs, which are in a high vale 
encompassed with eminences covered with fine 
beech woods, where very pleasant walks have been 
cut for tbe company frequenting this place; on tlie 
edge of the woods, these walks open on a great 
variety of beautiful prospects. The hills, up to their 
suinmit, are all covei^ed with the same heath said 
which prevails on the neighbouring plains. I saw 
in tlie woods some blocks of granite, bwt many 
more of the sand-stone that composes the mass of 
the hills: on examining the latter, I perceived on some 
of them impressions of plants, which would have led 
me to suspect that a bed of coal was contained in 
the hills, even though I had not been informed that 
one was actually worked here. Above the surface, 
there rose a few small rocks of the sand-Atone, 
the strata of which dipped strongly inwards, and 
presented their section at tiie top. 

335. I descended into the vale where the coal- 
pits are, and obtained fioin the colliers the follow- 
ing information. This bed of coal is so much in- 
clined, that while, in one of the pits, it has beep 
found 30 feet below tlie surface, in another, at aO 
great distance, its depth has increased to 60 feel: 
it is here live or six feet in thickness; but in oilier 
places it is reduced to one foot: when followed it 
is found to be interrupted by fractures : no* il will 

be 
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be seen that the state of the siOHi/ stmta that 
cover it corresponds with these symptoms of catasn 
tix>phes : and that, besides, these strata afford a 
proof that the vegetable substances over ]ivhich 
tliey were formed, and which must certainly have 
been accumulated above the level of th^ sea, bad 
subsequently passed below its level, and in that 
Htuatioa had been mineralized into coal. 

r 

jiug. 2Sth* Count Bektinck Von Puckhorst, 
yrho^ having been some time at Rehbu7% was 
well acquainted with the country round it, was so 
good as to accompany mo in an excursion over 
these bHls, in order to shew me the spot^ which 
would more particularly interest me. We set out in 
the morning, and ascending a hill by one of the valleys 
in the wood, we came to the upper part of its southern 
slopdy whence we went down to some quarries opened 
OBr that side, in strata of the same sand-stone as 
that of the sraall rocks which I had seen rising on 
the plain, and the large fragments which were 
scattered on the slope of the hill. 

336. The mi|S3 of strata worked in the first of 
the quarries whiph we entered was about SO feet 
in thickness ; these strata descended so much more 
rapidly than the slope of the hilly that they dis* 
appeared imder the loose soil of that slope. In 
this first quarry, all the strata w*ere intersected by 
^kfracturCy and the master of the quarry told us 
Ihat ikmr mclination which was abqut ow foot to 

thr«e, 



three, was greater on one of its sides tlian on the 
other; so thiit, when the stone was followed tq a 
greuter depth, the same strata were found to difier 1 
several feet in level. 

33f. Besides this, there must be other fractiira ] 
in that part of the hill where the strata are not t 
posed to view; for, on entering another 
on the same side, we there saw, not pnly i 
they were le^s inclined, hut also that ihey \ 
a ciifterent direction, Thjs quarry had aln 
been worked to too great a depth to allow 
pumps to raise up to the surface the water appeaiiu 
at the bottom, which was therefore discharged I 
an adit opened for that purpose on the slope of tl 
hill; respecting the course of this adit, we obtained 
from the master of the quarry the following infor- 
mation. The sand-sione strata, through wliich it wa^ 
carried at first, being much more inclined than the 
slope of the hill, were succeeded by the accumu- 
lations of fragments, some of them rounded, which 
compose this slope; and through these it has been 
continued with the assistance of props: in some 
places, the depth of this adit below the surface 
is not less than 50 feet; but the strata of sand- 
stone are not met M*ith again in its course, bees 
they pass considerably beneath that level. 

338. The stone worked here, which is very ha 
is of a light grey, with an ochreous tinge in 1 
fractures ; and though its strata are parallel 1 
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ipach other, the line of their junction is undulated. 
In the lower strata are found here and there im* 
pressions of leaves, * all belongiifjg to the, same plant : 
these leaves are three or four inches long, and appear 
lopped at the extremity; they are about half an 
inch' in breadth: but being narrower at the end 
next the stalk, their veins, which are strait and 
strongly marked, give them a resemblance to small 
^hs wheA closed. Beneath these strata of sand^ 
stonCy are others of indurated clai/y containing the 
j^ame kinds oi ferruginous concrethm which ac- 
^mpany the beds of coal in England^ where they 

: constitute the principal iron ore. Under these is 
fit last found the immediate roof of the bed of codl^ 
ibonsisting of strata of indurated clay mixed with 

. 9(mdi together with others of a bluish schistus which 
/easily .breaks between the fingers; and all these 
strata are full of the leaves described in those of 
tlie sand-stone, affording an evident indication of 
the vegetable origin of this bed of coal, namely, 
jthat it was an ancient peat-moss. The other im- 
portant circumstance to which I alluded, as prov- 
ing this peatmoss to have passed below the waters 
cf the sea, and to have been there mineralized into 
ico^/, is, that all the strata bearing impressions of 
this, plant, from the lowest of those of the sand^ 
^tone downwards, contain abundance of small chamce^ 
and some helices. 

^339. From Rehburg, we accompanied M. Von 
l^ape to visit his friend Abbot Salfkld, at the 

Abbey 
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Abbey of Lockum. In our way tliither, we first 
ascended, through woods, the hills of Rehburg, 
which ne then proceeded over coaimons extending 
the way to its opposite slope; here also these Hi 
are covered with heath-satid down to an unknoKH 
depth; but in some places there are small quarries 
in roclis of tiie sandstone which rise through 
sand, like those already described in the plain at si 
distance. On all these eminences 1 saw a great mi 
scattered blocks, chiefly of graiiUe, but some \y 
of the same saml-stonc ; wherever tlic soil 
cultivated, the blocks taken out of it were lying' 
rows along the side of the arable lands. Thert 
are all so many effects of tlie catastrophes of the 
strata, the state of which in the mass of the 
has been seen above; and that this hill is bew 
such only by the subsidence of the grounds aroi 
it, is proved by a lake at its foot, in the middle 
which is a rock called Ifdhdm-stein. Tliis U 
occu[Mes the lowest part oi a large vale covei 
with peat. 

340. Abbot Salfcid was so good as to shew \ 
the abbey, which was built in the eleventh centilj 
for a monastery of Benedictines ; but it is now i 
Lutheran collegiate church, under an Abbot aiq 
Prior. This abbey stands on a branch of a \ 
advancing into the peat-moss, which, at this seasog 
of the year, presented a very beautiful view 
lower parts of the hills covered with woods formed 
a rich irregular border to a verdant vale intepj 

sected 



acted with ditches, by' which, during the $ummer, 
he sur&ce is drained of all surpei*fluous mbisture^ 
hough enough still remains to afford constant 
lOurjjhingBf ^9 ^§ gra§§ ; an4 th§ ge^t-niw? i§ |hus 
:enverted into a tract of fine meadows which are 
nowD for hay. W^ returned to Hanover the same 
lay. 

341. The other plan proposed to me by M. Von 

l^age was one in whi^h he had it in ^i^ pow^f (o 

i^prd me inuch assistance ; for th^ {*e§i$^q9 of 

his soD-in-li|w Ijiy in the rpfid, ai)d hi^ $ld§st ^oxx, a 

meiaber of ^he Ccmnqil of th.Q States, Qflfer^d tQ 

accojnBcytr^ me thrpv.phqyt the whQje ^j^cjwwn ; V9 

^h pr^P^sftl I ^eed witl^ grqftt pl^a^yr§, apd ft 

was ex6ci|ted not long nfterw^urds* ||ut first I h^id 

tRgage^ te aopompaajf Madame Ziwm^mwn tP 

JRrH'i^^fe ^ i^}^ ^ genljlens^^p wl^owo^ fe^ dqcewfid 

i^sb^ijd h^ frqqv.entjy w.qotipi^i \a we in terw 

9^ thg highest prmi tb.i» wag tJift l^te Qeo«r^ 

Von 3TAMf Of Dj foi^ whom, fi-Qn^ ^^t period tO the 

end of his ^fe^ I ever ^^it^rtwp^ ^^ WP9t *i.acei:e 

r^pect a^d esteem ; and my friendi^p with hin]( Qi^ 

Us aigial^le k^dy ii\dvc64 ^^ syb9^u8ntly tft O^aliee 
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ExtVKiioniJrom HanoveeYo BrunsVick. 
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Aug. Q8ih. 1797. We set out in the morning 
from Hanover; and after we had passed through 
List, a village not far from that town, we came 
upon horizontal soils, covered with heath growing on 
peat of little depth, of which, in these sandy plains, 
there are very extensive tracts. As far as Warm- 
biickeriy I saw on the sand, wherever it was un- 
covered, large blocks of granite, and a great many 
were collected together in that village; but from 
thence to Burgdorf^ where I got out in order to 
lighten the carriage, which the horses could scaixely 
draw, because the road was in loose sand, I per- 
ceived hardly any blocks; and at last they entirely 
disappeared. This was a part of that rpad to 
Zell^ where I mentioned before that the sand con- 
tained only some particles of white quartz, and a 
few jlints ; as I was now on foot, I observed the 
latter more particularly, and saw that they were 
of a great variety of shades, from black to white; 
and some, which were semi-transparent, were of the 
colour of cornelians. 

342. At 
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342. At Burgdorf we were to change horses; 
but, on account of the harvest, it was a long time 
before we could obtain fresh ones ; I had leisure, 
therefore, to examine the pavement of the village, 
which was formed of various primordial stones, and 
of granulated quartz. In travelling from hence to 
Brunszvickj a distance of 5 miles, I saw only a 
very few blocks of granite along the sides of the 
fields. I have described this road, because, as the 
granitic summits of the Hartz here appear on tlie 
horizon, I have thought it important to shew that^ 
with respect to the alternations which occur in the 
dispiersion of the blocks^ no difference is observed 
in approaching those mountaias. 



JovftNur 
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J6viesiy tm(ti*ds the tVcst&n f&6t of the ^kift, 
through NotiDrii-iM and Catlenbubo. 



yf^PT. 7th. Xlf^i. i set 6ut in flie riiorriirtf fi 

Hanover wit*h M. Voii Pape arid his eldest son, and 
we proceeded tbgelhCT to Catlaiburg; the Aiiilmmm 
of which place was 51. Wt.-btiit^'kK, so*ii-ih-Mv to 
the former of these gentlemen. 

343. Tlie point of the country where I{anffi'ef\ 
situated is very remarkable, as being that of the d 
vision of soils which differ greatly, both in then 
selves, and in the nature of the blocks disseminatq 
on their surface. In quitting the town before, q 
the northern side, I had immediately entered i 
those vast tracts of saud covered with heath, 
which, the whole way to the borders of the BalA 
and of the North Sea, scarcely any stony strata a 
exposed to view : this soil extends very far we« 
ward, and consequently to a great distance from | 
mountains composed of pnmordial strata ; yet 1 
is strewn with blocks of primordial stones, in vano< 
quantities, the abundance of which bears no pre 
portion to the greater or less remoteness of tboi 



351 

mvHntaim. But now, coming out of IlmoTey on 
(he southern siiie, and entering the country of Caten- 
berg, wiiicli extends as far as Gottiugen, I found 
a soil of a quite difterent nature. About a league's 
distance from the town, the sand disappears at th« 
opening of a lai-ge vailey, bordered with mountaina 
couiposedof 5^ra^aof^(/«e-s?owe ,■ which strata are also 
found at but little depth beneath the soil of the valley. 
Now although the chain of the Harts i^ here at 
no great distance on the south-east, and though tb« 
toiTents descending from that chain, and contri- 
buting to form the river Xc/nc which flows in tl» 
large valleii, arrive through lateral vallies, no more 
blocks of primordial stones are here to be found ; 
tiiosc scattered on the surface in great abundance 
being ail of lime'Stonc and hoi'd sand-stone, 

344i The road, which is kept in very good order, 
ivas tor some way gravelled with fragment of sand- 
stone, and afterwards of lime-stone; tlie lattev was 
broken without difficulty, its strata having all been 
shfttlered in the subsidence which produced the 
valley; a catastrophe manifestly shewn by many 
hillocks formed of such masses of these strata 
as happened to remain above the level of the 
rest'. In many parts, this valley widens so as to 
form small plains ; but afterwards, its sides again 
a^jproach each otlier. I particularly observed this 
latter case near Einheck, whei'e a branch of a 
mountain advances so far forward on the western 
^^ide, as to conhue the river within a de61c. We 
^V~ passed 
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passed ovet tbispTOmontory, which Lfears the most 
evident marka of the catastrophe whereby tk 
valley was jjrodoced. The side next Hanover beiug 
very sleep, a winding road has been cut in it; i 
in many places where the strata are thus laid opeq 
tliey are seen to be strongly inclined, and to ' pi 
sent tljeir seclion at the top. Now, as these slra 
contain a great quantity of marine bodies, and mu 
consequently have been formed on the bottom ( 
the sea in a situation nearly horizontal and vontin 
ous, it is not possible to doubt that the vallei/ v» 
produced by a subsidence, which, together with i 
the other great catastrophes of the strata, took plw 
antecedently to the birth of the continent 

34-5. From the top of the hill of FAnheck, I ba 
the most interesting view of the various eft'ects i 
these catastrophes, which appear in the projectiw 
and retreats of the rocks in the sides of the vall^ 
and their several terraces, either covered wl 
woods or grass, or else cultivated on the soils ( 
rubbish composing the slopes. Hence I coul 
trace the course of the Leint up to Nordkch 
through which, it passes in its way from Goltinga 
At Nordheini we crossed this river, and entered 
large valley, extending in various branches frffl 
the right bank of the stream towards the Hart 
and spreading into a small plain behind the riJg 
of eminences that borders, on this side, the vallt 
of the Leine. At a league's distance from Nort 
beim is a great interruption in thi& ridge, withiB 

whici 
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which the Castle of Catlenburg stands on a small 
hill nearly insulated, in front of the mountains on 
the northern side- The little river Sose^ formed 
by aU the streams descending fi^om the Hartz on 
the western side of St. Andreasbergy flows at the 
foot of this mount, and joins the Leine at Nord- 
kcim. In this intersection of the ridge appear the 
strata which compose it. Towards the valley, it 
consists of strata of Ufne-stonej like the hills de- 
scribed above on the Einbeck side ; but towards the 
HartZj its strata are of sand-^tone; and in the 
small plain extending hence to the foot of that 
chain, a thick superficial soil of sand is found to 
cover sometimes sand^stone^ sometimes Ime-stone^ 
while farther on, towards Osterode, there is gypsum. 
Of all this I shall have an opportunity of giving de- 
tails, which will shew that the country adjacent to 
the Hartz has, in this part, been a scene of the 
jaaost extraordinary catastrophes. At half past 7 
we arrived at Catlenburg. 

Sept. Sth. I set out on horseback, with the 
younger M. Von Pape, and first crossing this iix- 
terior plain, which is interspersed with small mounts 
composed of various kinds of strata^ and extends the 
whole way to the foot of the Hartz, we proceeded 
towards Grund, one of the towns belonging to the 
miners, situated in a valley which follows the chain 
of the Hartz^ and stretches towards Osterode. 

VOL. I. A a 346. After 



3i6. After having passed through tlie villages tf 
Berke, Dorsle, and F'orsfe, ne arrived at Badtn- 
Itaiisen. The soil, whicli here rises, is everywhere 
cultivated; and though we were now so near ^ 
liartz, I did not see any blocks. At Badenhaim 
we engaged a guide, who conducted us throng 
iields to the borders of the valley of Gfimd, 
into which we descended by Laiibhutte. We were 
now come to the primordial strata ; for both Niks 
of this valley present the sections of strata of gn^ 
wacke, ivherein are veins of lead galenn containii^ 
silver. Here has been opened the issue of an aiSt, 
the course of which I had measured by the bo»- 
meter at the time of my first visit to the Hartt. 
By this adit, tiie pumps of all the neighbouring 
mines were to obtain a level 84 fathom lower 
than that hitherto employed : I found the work Ml 
yet completed, though it was carrying on at variotis 
points, by means of shafts, which had been sunk on 
tiie line of its intended course. 

347. From Grand, we crossed the mountain of 
Schweinebraken, farther within the chain of ife 
Hiiriz, in our way to another of the towns belong- 
ing to tiie miners, called Witdeman, situated in a 
valley nearly parallel to that of Gi'mid, tiiougli ii- 
slope is in a contrary direction. The small rivei 
Itmerste, which rises io the valley of H'ildmm, 
tlows northward through a succession of vaHiei, 
till, assuming a more westerly course, it passes bj 
Iliidcshti'" 
S 
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itildesbeim in its way to the Leinei while the waters 
of the valley of Qrwid fall at Ostey^ode into the 
SosCf with which th^y proceed southward to joiu the 
same river at Nbrdheim. 

348. The swaae veins which are worked at C/ai/^Ma^ 
in the highest part of the HartZy appear also in the 
valley of JVildemany where there are mines on their 
course) they are here smaller and more ramified; 
but as their ramifications lie near each other, they are 
worked together in the same, mines : these veins have 
very nearly the same direction here, as at a greater ele- 
vation ; but having be^n cut through by the subsidence 
which produced the valley of JVUdeman^ they are 
found below the level of the latter, where they have 
now been worked for a long time. Continuing to 
follow this valley, we came to a place called Oet' 
miihkf from an oil- mill that formerly stood here; 
but $iace the mines have been worked at their pre- 
sent depth, the brook which supplied this mill has 
been employed for the purpose of setting the pumps 
in motioo* 

349. In our way back to the valley of Grundy we 
crossed another mountain, of which the side nearest 
to Oekmhk is called Hitschenbergj and that towards 
Grundj Rosenberg. We had left our horses at Grundy 
because it is impossible to observe the state of the 
ttrata in these mountains without passing over them 
on foot. We ascended the Hitschenberg by a kind 
of steps formed on its slopes by the sections of its 

A a S strata 
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strata of grey wacke and schistus^ which dip rapidly 
inwards, and thus evidently shew tlie angular mo- 
tions of these strata on the borders of the subsidence 
whence the valleif resulted. 

3.50. From the part of the mountain on which we 
arrived, we looked along the whole valley of fFUde- 
viariy (or wild man ;) and it did really present to our 
view a very w^ild though at the same time interesting 
prospect. All the mountains which border it are 
cloathed with a dark covering of firs ; and we could 
descry no sign of any human habitation, bat that 
here and there the smoke of some heaps of charcoal 
rose above the trees : it is for the founderies at Lou- 
ienthal that charcoal is here made. We had below 
us the small river Innerste flowing at the bottom of 
the valley ; and as the latter appeared to terminate 
in a ciil' de-sac^ we could not easily have judged in 
what part it afforded an issue to the stream, had not 
the opening of a lateral valley leading towards Lau- 
tenthal been indicated to us by a sunbeam which 
darted on the left through an interval between tlie 
firs. 

351. Wc descended this mountain on its opposite 
side, which is called JFlnttrberg ; and having first ^ 
gone down through a very steep wood to a cultivated 
space, we there followed a path that appeared from 
a distance to lead to a grotto or simple recess; but on 
reaching this, we found it to be the head of a cmk 
w Iiich intersects the mountain, and descends to Gruni' 

This 
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This part has the name of Iberg ; there being, in the 
lower part of the combe^ a very remarkabfe obelisk 
£K> called, as I have mentioned in my first Travels, 
Vol. IV. p. 6i>5. It is here that the strata of //Vwe- 
sto7ie which externally border the Hartz begin to 
appear on this side of that chain ; and they are seen 
to rest on strata of schistus in great disorder. Hence 
we descended to Gruml; and it being half-past 7 in 
the evening before we arrived there, we did not tins 
dgy proceed any farther. 

Sept. 9th. Setting out from Grund at 7 in the 
morning, we took the i^oad towards Qstei^ode^ along 
the foot of the mountains^ which is either cultivated^ 
or covered with woods. 

352. We stopped first at Lasfeldy with which place 
I. wa^ already well acquainted, it having been here 
that the late Baron Von Reden had proposed to open 
an adit for all the mines of the Hartz; a plan sup- 
ported by two very strong reasons; first, that the .. 
level of this adit would have been 400 feet lower than 
that of the other which was then projected ; secondly, . 
that, as it would have been cut across the direction 
of all the veins already known, it might have led to 
the discovery of others lying between them. In the 
Philosophical' Transactions of 1792, are contained 

. my barometrical observations on the course of these > 
two aditSy which, with respect to the heights, had a 
singular agreement with the levels; taken by the geo-r 

. SQetridan^ of the Hart 9. But tb^ l^Qgtb of the adit 

proposed 



proposed by Baron Von Reden would liave been i4 
great, and ao much lime would have been emplo^pei 
in making it, that it w^s not undertaken, on accoui 
of the expense. 

353. Proceeding through the valley towards Otr 
terode, we soon came to the part wliere its eastei 
side, being the foot of the mountains, consists ol 
sckistus, while the western is that of some hills co[ 
posed of gypsum ; a subsidiary proof, of whJi 
many examples have appeared in the course of ta9 
Travels, that vallies have not been excavated by rw»» 
ning waters; I call it a subsidiary proof, becausfS 
when vttllt^s are attentively observed, every thing 'a 
them is seen to concur in demonstrating that tfaej 
have originated in fractures, subsidences, and angttlai 
rnotiom of the strata, which have been frequentlj 
attended with changes in tiie species of the IattO| 
at the same level, occasioned by the irregularity 
tliejr subsidence in spaces of small extent. 

354. We went on the whole way to Ostero 
through the same valley, chiefly on account of a gre«| 
work which had been undertaken there; that 
making a road on the slope of the hills of gi/ps\ 
on this side very steep; 1 therefore hoped to obtaM 
a view of the strata, which 1 had not been able d 
observe in my first Travels, because this slope wa 
covered with a loose soil. Though much labour hal 
been employed here, the road was not yet nearly 
cftmpleted; it was however in a paa&abie state, a* 

that 
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that it afforded me the opportunity of making such 
observations as I wished. The sections of the stony 
strata, which had been concealed bv the loose soil, 
were now laid open ; and while, in the steep parts 
fronting towards tlie Sose, I had seen nothing, up to 
the top, but strata oi gypsum, I perceived, on the side 
next tp Osterode^ that above these strata lay others 
of a limestone mixed with sand, in which were 
chama of a considerable size ; these strata dipped 
into the interior part of the hill, and presented their 
section at the top. On the hill itself, the summits 
of the stony strata were covered with strata of marl 
and sand; and in tliese, as I was told, had been 
found the rhinoceroses bones which, in mv first visit 
to this country, I had seen in the cabinet of Professor 
HoUman at Gottingen. 

365. At some distance from Osterode, the gypsum 
forms the surface of these hills ; and I sawhere a phse- 
nomenon which I had observed, at a much higher 
level, in the valley affording a passage across Mont 
Cems, where the soil consists liicewise of gypsum; 
namely, large tunnels which receive all the rain* 
waters and melted snows of the surface. These sin« 
gular cavities have probably originated in fissures 
passing through all the strata, even the lowest ; and 
the waters, running into those apertures /rom every. . 
side, have gradually dissolved the gypsum, tlie sur-r 
face of which shews signs of erosion. To a siuiilar 
cause are also to be ascribed the tunnels that I have 
described ia various parts of the niQuiitains of Neiif- 

chat el; 
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ckatel; where the loose soil has in the same manner 
been carried away by the waters running into crevices 
in the ston^ st7'ata which lie beneath it. On the hill 
of Os/erode, these tunnels are not very dangerous in 
winter, because, though they are sometimes filled b 
the winds with drifted snow, it does not remain 1 
them long without being "melted, and the road is w 
marked out, and very firm. But the case is ^ 
different on Mont Cenis, where the chief dangeri 
the passage in winter, durint; tempestuous weattri 
arises from these tunnels. When fresh snow 1 
fallen on that mountain, the men and the mules, p 
ccecJing always in the same tracks, press it down, 
and soon form a hard road, which is like a causeway 
in a marsh, and on tlie sides of which the untrodd* 
snow remaining loose, is constantly levelled by I 
winds, till the long continuance of the hard fro 
reduces it to powder ; but, when very high win* 
prevail, they raise and drift it, and thus oblitera 
the traces made by the travellers. Crosses are iq 
deed erected, at certain distances, to mark out tl 
road ; but when the air is obscured by clouds of tl 
pulverized snow, it is impossible, at the distance or 
only two or three paces, to distinguish any object: 
if a passenger happens then to miss the indurated 
causeway, he falls into the loose snow, without bwng 
able to judge which way he ought to attempt wading 
through it in order to recover the road ; and should 
he unfortunately step into one of these tunncU, lie 
must inevitably perish. Those, therefore, who Ijave 
occasion to pass over Mont Cenis in winter, alwap 

fonii 
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form a caravan, that, in case of accidents, they may 
afford assistance to each other : the guides, indeed, 
who accompany travellers, and supply them with 
mules, refuse to undertake this passage when they 
see from below what they call la tourmevte ; that is 
to say, clouds of pulverized snow borne about on 
the^mountain by the winds. Yet in summer nothing 
cat! be more cheerful than the aspect of this high 
Alpine valley ; for its whole soil is covered with a 
fine verdure, embellished with flowers, and especially 
%Fith beautiful bushes of the rhododendron. 

356. After we had passed over the hills of gi/p^ 
eum, beginning at Osterode^ we re-entered, at Dorste^ 
into the same road by which, the day befofe, we had 
proceeded to Grmid; now in the whole of this ex- 
cursion along the foot of the HartZy we had not 
found a single block oi granite. We observed in the 
sml fragments of several other stones, and among the 
rest, of the kiesel-schiefer, or pebble schistusy which 
b the touch-stone ; it is black, strikes fire with steel, 
ftnd is very brilliant in its conchoidal fracture. This 
6tone is not found in any part of the Hartz except 
St. Andreasbergy where it is met with in kidney- 
shaped masses, or in veins running through the 
tchisius of the mountain : it is only by the catas- 
trophes of the strata that fragments of it can have 
•been scattered on the exterior side* of this chain, 
where, with other broken masses of various kinds^ 
they are contained in the loose soil, above the level 
of every stream which could have propelled tiiem. 

On 
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Ou the bed pf a brook that falls into the Sose, vtt 
saw some rounded fragments of the kiescl-schkfer^ 
which had belonged to the loose soil, and which, in 
consequence of the trituration of their surface, were 
already in a state to be used as touch-stones. At 
half past 7 in the evenjng we arrived at Catlenburg^ 
where I spent two days with my friends ; and after 
passing another at Gotiingeny . we returqcd to //a- 
Tio^er on the 13th. 
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URNEY to some Coal-pits in the District of 
La U£N STEIN, and aft tabards to the Batiks of 
the Wesee, near Hamiiln* 



^^#^^^ ^»» # i^#^^ 



I. Patje, a member of the council at Hanwer^ 
b whom I had had the pleasure of becoming 9C* 
adnted in Englandy where we had travelled toge- 
T, proposed to me an excursion for the purpose 
observation, to which I very willingly agreed. 

9ept.S3d. 1797. — We set out from Hanover j at 
CI the morning, by the Gottirtgen road, which we 
ittcd' near Elze^ and turning westward, proceeded 
rards Wittenburg^ situated on the southern extre- 
7 of a hill ; this hill is covered above with an oak 
od ; but its lower part is cultivated on a soil min- 
d with lime-stone rubbish, which, though of little 
Mil, \b very fertile ; for the strata under it havfe 
\t section near the surface, and dip in great dis- 
ter into the interior part of the hill, so that the 
ite of plants can easily penetrate between them. 
lis is au advantage which our continents derive, in 

many 
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many places, from the catastrophe!^ of our strata 
previous to their birth ; and in this part of the coun- 
try, the same phenomenon may be every where ob- 
served. 

3/i7. We descended the hill of JVittenburgow its 
western side, and turning a little to the south, pro- 
ceeded to Betisiorf; hence resuming our course 
westward, we arrived at Osterwaldy the place where 
the beds of coal were worked, and where there was 
a glass-house in which very beautiful glass was made. 
M. Bauer, director both of the coalpits and of the 
glass-house, having learnt from M. Patje of what 
nature were the observations which I wished to mak^ 
afforded me his assistance in a very obliging and in- 
telligent manner. He first shewed me a collection 
of small stones found in the gravel of the neighbour* 
ing soils, which he had caused to be cut into a size . 
and form proper for seals; they had taken the finest 
polish, arid were capable of receiving the most deli- 
cate engravings ; I saw among them a great variety 
of beautiful graiiites and porphyries, red and yellow 
Jaspers, hcematites, and touch-stones. The first of 
these stones belong to primoi^dial strata, in. which 
the others are only adventitious ; yet here they are 
scattered over the surface of a country, where there 
are no strata but of limestone and sand-stone ! How- 
ever, since these, as I shall continue to shew, have 
themselves undergone the most violent catastrophes, 
it is not surprizing that fragments of the inferior 
strata are found on their surface. 

358. We 
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358. We were now iu the bailiwick of Lauenstebi^ 
a country interspersed with liills, which, when seen 
from higher ground, resemble so many isUinds ; for 
they all stand separate from each other, most of tlieni 
having a lengthened form, and being covered with 
wood : it \vill soon appear that they are only the ruins 
of strata, bein^ such masses. as remained at a higher 
level than the rest, during tho general subsidence. 
The intervals of these hills arc in part cultivated ; 
but in the space between Bejistorf and Osto^ald 
cultivation would be impracticable; tliis space, though 
a plain, has continued a forest, because the soil, 
every where very rugged, is scattered with blochs of 
hard sandstone^ some of whicli I observed to be 
nearly 10 feet square. 

' 359. I supposed the word Ostertvald to signify 
eastern forest ; but the tradition of the country de- 
rives it from Ostery one of the deities of the an- 
cient Germans. The hill which rises here is cut off 
almost abruptly on its western side, where the sec- 
tions of its various strata are found beneath slopes 
composed of rubbish. It is in this part that the beds 
of coal have been discovered, their sections appear- 
ing between those of the stony strata. M. Bauer as- 
cended the hill with me, in order to explain to me 
all particulais relating to it The summit above the 
steep side is covered with immense blocks of a sand- 
stonCf very similar to that which I have described at 
Rehburg. Below these blocks is seen the section of 
St fata of the same stone : but all the rest of this side 

is 
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is in the greatest disorder, oecasioned by tTie ruptufl 
and falls of large masses. From these exterior d 
racters alone, it cannot be doubted that the * 
liave here suffered fractures by the subsidence of v 
large masses in the spaces now vacant ; but ll 
again a hill of which the interior state is discove 
by the beds of coul; and I shall now detail t 
formation that I received on tliia subject from I 
Bauer. 



360. All the strata incline strongly towards the ] 
side opposite to the abrupt part, but without any re- 
gularity, because of their fractures. Their order, 
which is as follows, is the same in all their different 
masses. Under the strata of hard sand-stone, is 
found a brownish fissile stone, covering the upper- 
inost of the beds of coal, which is not worked, be- 
cause it is not sufficiently mineralised ; being in great 
part merely a blackish powder. Below this, sand- 
stone is ■ again found, but of a kind less hard than 
that of the higher strata. Next follow again strata 
of tiie foliated brown stone, which cover a bed of 
very good coat, about two feet in thickness, separated 
from another below it by strata of limestone. M. 
Bauer shewed me some rocks of the latter strata 
projecting on the slope ; and going down to them, I 
found them to contain some tnrbittes, some little Jfly- 
iili, and other small marine bodies. Lastly, beneatb 
the third bed of coal, are strata of a vei-y 1 
marble, of which likewise some rocks were p 
out to me by M. Bauer; and in these I perc«vi 
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small ostrea. Thus then is found every where the 
same proof that the peaty of which coal is the result, 
was mineralized beneath the waters of the sea. Three 
successive subsidences must have here taken place in 
the same isUrnd, and, in the intermediate periods, 
fresh peat was formed on its surface ; but, when the 
latest subsidence occurred, the sea had lost its mi* 
neralizing faculty ; in consequence of which the peat 
continued a blackish powder imperfectly indurated. 

361. I said above, that the same order of strata 
was preserved in all the masses which compose the 
bill, but that they had undergone many ruptures. 
These beds of coal have been followed a long time, 
as well lengtiiw>se in the hill, as across it, but they 
are very much broken; and beyond every fracture, 
they are found to have changed, not their level alon^, 
but their incUnationj and sometimes even their direc-' 
turn. This internal disorder appears very little in the 
exterior form of the hill, because its ruinous state 
has been much oblitemled by later operations of the 
sea. M. Bauer, though not a geologist, had formed 
the same judgment respecting this situation of the 
strata^ as must necessarily be formed by every re- 
flecting man ; he not only believed that they had all 
been broken, and had partially subsided, but he en- 
tertained no doubt that the mass, which bad disap- 
peared in the^vacant space in front of the steep side, 
liad sunk, and that, by digging there to the proper 
depth, tlie beds of coal would again be found. 

36S. From 
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36^. Frcim Af . Bauer's windows, I had a view of 
a large amphitheatre of high hills, covered witb 
wood, which is called the forest of BalUnge. When 
s<^en from this point, these hills appeared to be 
continuous; but in the plan of the Engineers^ which 
was shewn to me, they resembled the tentacula d 
a polypus, branching out from a deformed body. 
The case is the same with most groups of hills : wt 
can this have proceeded from any other cause than 
the catastrophes of the strata; proofs of which are 
offered, not only by the state of the interior part 
of the hill of Osterxvaldy laid open by men in pursuit 
of their own advantage, but by the impossibility 
that the intervals between all these hills can have 
been excavated by the running waters, which here 
form only rivulets, and flow in meadows. In the 
area of this lafge amphitheatre, there are some 
smaller hills, evidently nothing but masses of strata 
left at a higher level than the rest during the sub- 
sidejice by which this area was formed. JMy atten- 
tion was particularly attracted by one of these 
small hills; for it was not covered with wood like 
the rest, but on its surface rose a prodigioys number 
of small pyramidal projections, bearing some re- 
semblance to the quills of a porcupine. I made 
inquiries of M. Bauer respecting the nature of 
these projections; he told me that the hill coi> 
sistcd of ImiC'Stone strata^ dipping rapidly on the 
farther side, and split at the top into a multitude of 
laminse, the points of which, rising above their own 
rubbish, produced this singular appearance. 

363. Thus 



363. Shtis we find in fthb country iaiiav< 

racteristic ■ marks of tlie icatastropbea . of the ^ngft^, 

[fa^ivhicfa dktrictai. of a similrar nttur^. h^vt^^^dry* 

where-been didsected. iota*, hilk. cmd vaUies;i fpf 

that these strata^ mxxsX have, been originally .conr 

tiniious and neai^iy horizoatal is eWdenidy .ilhewti by 

tlie marine bodies coolained in them. . After M. 

Bao^, by these interesting details, had made me 

aci^uainied, in so short a time, with cxrcuimtancefl^ 

respecting which it would otherwise bave takan me 

long to obtain information, we set o(|t from O^ter^ 

walde for Laucnstein, situated at the foot of an 

.opposite hill; and M. Tahe, the Amtms^mi of this 

place, ivas so good as to give us a iQdgbg at his 

house. 

Sept. 24th. We set out from Laucnstein at 7 
in Uie morning, in order to cross the eountry to^- 
wards ike Weser. For a long time, we. travelled 
over sections, of calcareous strata, which descended 
-inwards, inclining the same way that we advanced; 
we'^could see them very distinctly in the road, be- 
cause the dust produced by the wheejs of the 
carriages had been washed away by frequent 
• showers. As the chain, Over the foot of which we 
p^ere travelling, is covered with woody its vagm 
distant parts, when viewed in perspective, appear 
'to be continuous; but, as we ^approach^d it, w6 
•Mw it separate into distinct biils. Along tbe road, 
and>fn the bordering woods, there were quantities 
^ iBiPg^bhckSi and smaller >fra|p0nt»,. gf tbesame 

'^roL. !• B b ^and" 
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sandstone as those which I had seen scattered on 
the summit of the hill of Ostera'alde ; and hen 
and there projecting rocks of this stone appeared 
ill the woods, thougli as 1 have said, we were tra- 
velling on a road formed by the sections of Virata 
of Ihnestone, Near the end of the chain, I 
observed that the scattered bloclis consisted of lime- 
stone: beyond this, I saw only loir iiills, much in- 
tersected ; and in the part where the country tlii^s 
opens, a mount projects, on which stands the ctulic 
of Coppenbnigge. 

5G\. When we had issued forth into this <^ 
Jpace, I saw on a sudden, in a part where the iijaii 
turns towards the IFexei; a great many blocks of 
granite, one of which was very large; and the saud 
was here mixed with gravel of many other kinds of 
primordial stones, porphyry, semi-transparent 
and touchstone. From hence, however to Hanuin, 
the scattered blocks, both on the ground, and by 
the road-side, were sometimes of limestone, SOOt- 
times of sandstone; only here and there I still saw 
some blocks of granite. 

365. After a short stay at Hameln, we crosMiI 
the tfeser, and ascended its course on the left 
bank for about a league, by a jroad whiph at liot 
was ciit in the slope of rubbish forming the tbotef 
the hill called Klutz; and the st7-ata of this hill 
being here laid open, it appeared very evidently W 
have been* left ia its present Ibrm by the subsideiue 

whicl) 
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which prodiiced the valley of the. Weser^ Thefie 
ttruta, aUeruatcly coasist of sarid-stone and of 

, 366^ At the extremity of the hill of Klutz^ we 
passed in front of tlie opening' of a valley which 
\ei^ l^ Pyrmont ; the opposite side of this valley 
was formed by a hill called Ohrberg, composed of 
.the same strata as that of Klutz; but while the 
l&tter presents a steep side to the entrance of the 
valley, that of Ohrberg slopes down to it from a 
distance, and is precipitous on the opposite side, 
on \vhich lies the village of Ohr^ forming a part of 
the estate of M. Vox Hack, to, whose house we 
went, and there met with a very obliging reception. 
This gentleman led us up the steep side of the hill, 
by a path which he had caused to be cut in order 
.to facilitate the ascent: this path was winding, and 
OLSome places steps had been formed in projecting 
puts of the stony strata. On the summit was a 
wood, in which alleys had been opened in various 
4irectiotis, towards such parts of the brow of the 
bill as commanded the finest prospects. On the 
side next Pyrmonty there was a view up the large 
▼alley leading towards that place, but obstructed 
by a mountain over which the road thither is car* 
zied. On the. side next the /^c^er, we had below 
tis a point, where the river, directly attacking and ex- 
cavating its bank, has occasioned it to crumble 
down; as will continue to be the case, till the 
cpurse of the stream shall have assumed a wider 
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tend. Tbe right bank of the If^eser is here i 
plain, beyond which rise the hills of Lauerat^ 
Now after observing this part of Ihe country, anfl 
viewing the state of the strata in the hills, as well 
as the quantity of blocks everywhere disseminfltd, 
it cannot be doubted that the whole of the lo* 
space between the Ohrberg and the hills of Zflwffl- 
slein is a subsidence of the strata, different masses 
of which have here and there remained, forming 
small hills, some of limestone, and others of sand- 
stone, above the general level. We returned in t^;' 
evpning to Hajrieln. 

Sept. ^5th. We set out from that place fe 
iTamcer. Though we did not take exactly tfe 
same road along which I had travelled with BiTOii 
Von Reden, passing fhrough Hastenheck, 1 ft^lb 
saw by the way-side, whither they had been brooghl 
when .taken out of the fields, abundance of tfe 
blocks of Jmrd sand-stove, which I described in tlW 
journey^ intermixed with some of granite. 



,-• |I67- Tiiera being, no eminences but those ofii" 
chain of the Hartz, which tlie geologists who sup- . 
:^,^s,G \\-ie transportaiioyi oi hli^chs by running wattri | 
■ fli^ pps^bly assign as tli? ^P"Cf^ pf the yast quaiill'V 
(rf Mocks of granite and ouier primordial sl'ones 
scatlefL'd 
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scattered over Lower Saxony and fFestpTmlifi^ i^ 
if^- as the coast of the North Sea; and Mr. Pla^fairn 
IP particular, having given as a proof of that hypo* 
l^is what, were it true, would really be the eaa^^ 
that the quantity of these masses is always pi"^ 
pqrtiotial to their proximity to the mountains ivom 
which tbey have proceeded; I bad res^lv^d tp 
eabaiit this criterion to the test of observation 

, S6& Such was the motive which bad determined 
me in the choice of my road, when, i>i9 Augast, 1786^ 
I had travelled with Baron Von Reden to Qiausthal% 
situated in the centra of the HurtZy near the ff^ 
granitic summits. This road, of whicli I hav^ aU 
ready given a description beginning § \6^ la^ 
through the valley of Esbeckf on the southern side 
of the chain ; and it has been seen, not only that, 
in approaching the latter, I found no augmentation 
in the quantity of the blocks of primordial stones^ 
.but even that they totally vanished, and that, in 
their stead, I observed others of a hard lime-stone^ 
no strata of which externally appear. It was with 
the same view that, in September 1797, I had 
travelled with the Counseller Von Pape towards the 
eastern part of the foot of the HartZy described 
§ ^ 346 et seq. Here again it has been seen that 
there are no blocks of primordial stones in the large 
valley which opens at Nordheim^ and forms an in- 
terruption in the chain, extending from Hanover to 
Gottingen, composed of strata of lime-stone and 
sandstone; although this valley branches off in 

every 
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every direction, towards the eminences which consist 
of primordial strata. It remained for me to ob- 
observe another very interesting part of the vicinity 
cX the HartZy that on the northeast; where open 
three vallie^ descending directly from the great 
granitic summits,' of which the highest, as I said 
before, is the Blocksberg; at the entrances of these 
tliree vallies are situated the three towns of Blank* 
cnburgy JVemigerode; and lUcnburg. I was pre- 
vented, by various circumstances, from undertaking 
this journey, till very late in the season ; in copse^ 
quence of which I was obliged to shorten it, being 
stopped by the snow: however, I went far'enougii 
to satisfy myself with respect to my principal 
object. 
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Journey /rwi Brunswick, through Heimstedt 
and Halberstadt, to Blankenburg, M^er- 
NiGERODE, and Ilsenburg at the foot of the 
Hartz; with the return through Wolfex- 

BUTTEL. 
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JjEC. 3rd. 1 797. At 8 in the morning, I set out 
from Brunswick for Helmstedty M the distance of 
5 German miles. The first part of this road, by 
Destedt and Bornum towards KonigslutteVj lay 
through a country which much resembles that of 
Calenbergy between Hanover and Gottingen ; for 
it consists of hills very well cultivated, with a sandy 
soil, in some places of great depth, but more fertile 
than that of tne heaths. In many parts, the stmiy 
strata lie very near the surface, and even rise above 
it in rocks : I saw by the way-side, some quarries 
of a lime-stone which contained many marine bodies, 
and of which the larger masses were used for 
building, and the smaller for mending the road ; but 
there were certainly in the neighbourhood quarries 
oi sandstone also; for I saw some houses faced 
with it As i^f as Bornum, the blocks bordering 
the causeway were of granite and other stones 
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of that class ; yet beyond this, and consequently 
neai-er to the Hariz, tliese Mocks disappeared, and 
for some way I saw only some blocks of lime-stone; 
afteiwards succeeded those blocks which, as tk 
irregularity ot' tlieii^ figures had foroierly led me to 
mistake them for concretions formed iu the sand, 1 
had then called grh; but I have had frequently 
occasion to repeat, tliat, since I have seen so tnanj 
of them on difterent soiis in Gennaity, and 
on hills of chalk m Englaiid, I have been convinced 
that they are fragments of strata belonging to the 
class of granulated quartz, nearly approaching lo 
the liard sand-stone; and that the irregularis (rf 
their form is to be ascribed to the unequal comKiQll 
of their surface by atmospherical actions. Many 
large masses had been broken to make the stot»* 
posts along the side of the causeway; and 1^ 
these I could plainly distinguish regular strata. 



3QQ. From K'Onigsluiter, 1 crossed a hill jq \ 
v/ay to Hdmstcdt ; and along this road, I eawj 
some places, a great many blocks of grai 
mingled with those which I have just mentioned. 
half past 3 I arrived at Hclmstedt, where M. Vq 
Crell, the celebrated author of tlie Annats t 
C/iemislry., published in Germanij, with wboi 
while at Rruftsreick, 1 had had the good fortuae 4 
become intimately acquaiotec!, was so kind aa i 
oiFej- mf hia assistance in the observations which i 
was my intention to make in the neigbboyrhood i 
tim town- 
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^K>ec.4eh M. Von CrdI first led me to tiie top of 
^Pt eminence out of tbe town, where there are three 
large heaps of blocks oi granulated quartz, sopposed 
to be mausolea iii honour ot some of the chiefs of 
the ancient inhahitunts of the country. The soil of 
this hill consists of saud, and gravel of various beau- 
tiful prhmrdiai stones, every where mixed w'nhjiinit. 
I saw scattered on it some of the blocks, the forms 
of which were very remarkable; one, in particular, 
by the side of the road, struck me so much, that I 
could not help stopping to admire it : but that it 
was deficient in myological exactness, it might have 
been taken for the trunk of an ancient statue of 
Hercules, so strongly were the muscles marked, 
and so natural was their swell. This block might 
have been worthy of a distinsjuished place in a sta- 
tuary's workshop, where those who had seen it would 
have been not a little puzzled by it We were here 
opposite tu a large hill, which had a wood on its 
upper part, and of which the whole slope was so 
much overspread with the same blocks, that it could 
only serve for pasturage: I was told that the soil of 
the wood also was completely covered with tbeso 
blocks between the trees. 

370, After this, M. Von Creli conducted me to 
another hill, which rises near the ramparts of the 
town, and in which, for some years, had been worked 
a bed (A vegetable substances, like those already de- 
scribed in Mount Meis/ier and its vicinity, in the 
country of Besse, This bed had 6r6t been disco- 
vered 



veteet ~and attacked froia a. section which presented 
itself in a neighbouring valley ^ but the work but 
here iuteiiupted by the continual crumbling du 
of the soil, a student of tliis univevMty, who i 
observed similar beds in other countries, bad ih 
years since obtained, and still enjoyed, the privili 
of working it by shafts. I went down by onei 
these to the place where the Mork was at pi 
carried on, in order to discourse with the mil 
and to observe the bed, which is about Ij feet 
thickness ; it rests on ahnninous clay, and is covet 
widi common clay, and uitii a great depth of s^ 
The lower part of this bed has nearly the consi 
ence of coai ; its substance breaks like other in 
bodies, but is not smootli in the fracture. The B 
of tiie maf-s is absolutely nothing but peat^ ; 
duced to a brown powder, in which, towards \ 
bottom, are found trunks, branches, and luotS' 
trees. The inilin^lion of this bed, and of all | 
strata that accompany it, is about one foot in sevi 
towards the side which is farthest from the ton) 
its section is ajoin found on the slope of the ) 
nearest to the town ; and there also it ^vas discovei 
in digf^ing out sand. Neither the inclination nor \ 
direction of the bed has nny relation to the exteii 
form of this eminence, which belongs to a 
cooBisting of small hills, encompassed witii otl 
gieater height, 'ihe i^entleman who had undertal 
tnis work believed, iVom bis own observation, t 
the bed was of great t.xtent; but thai, as the p 
whidi was at present worked continued to desct 
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deeper and deeper, there was no chance of following 
k: far, unless it could be met with at a higher levd 
in some other eminence. 

^ Dec. 5th. I remained this day at Helmsttdtj and 
it was very fully occupied ; for I spent the whole of 
it at the house of M. Beireis, a Professor of the 
University, who had formed an immense collection^ 
comprizing a great variety of objects ; which excited 
very general surprize, because he was known to have 
possessed no fortune at the time when he began it. 

371. I found M. Beireis a man of very general 
knowledge, and in particular deeply conversant wiUi 
the great operations of chemistry, on which I took 
much pleasure in hearing him discourse, so far as I 
could induce him to proceed. But those who, in 
their pursuit of this science* have been led to the 
dis(tovery of processes whence great advantages may' 
be derived, are naturally disposed to secresy respect- 
ing them. M. Beireis admitted that he possessed 
many such secrets ; and it will be evident, in the 
sequel, that this must necessarily have been the case. 
Nothing was known on the subject, except that he 
had found out a method of making carmine^ which 
be sent for sale to most parts of Europe, it being 
superior to every otlier kinri, as v\cll in th^ brilliancy 
as -in the permanence of its colour; and several per- 
sons at Htlmstedt were persuaded that this alone 
was sufficient to account for the large revenue which 
It Was dear he must enjoy. 
'* 372. The 
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373' The use which this extraordinary man made 
of his fortune was much to his honour. Not being 
married, he hid nobody living with him in a large 
house, filled iVoni top to bottom with his various 
collections, except an oid female servant ; hut he 
bad placed all his relations in a state of affluence. 
He was Protessor of Piiysic in the University; he 
also practised as a physiciau ; and every day, at a 
particular hour, he received sick persons gratis, sup- 
plying those who were Indigent with medicines, and 
even with money; and indeed his heneficence was 
general. I was really astonished at the sight of his 
different collections. That of minerals, in the first 
place, was one of the richest which I had ever seen; 
for he had commissioned persons throughout a great 
part of Europe, to give him information of all llic 
most remarkable specimens which were known to 
exist, or which appeared in the cabinets of uthei 
collectors; and whenever he heard of any objecli 
that were not already in his possession, he spreil 
no price to obtain them. In his anatomical collec- 
tion, I saw, among other things, the different micro- 
scopes and ell the microscopic preparations of 
Lamkens, a celebrated anatomist of Be//(«, from 
whose family he had purchiised thera: if my llm^ 
would liBve permitted me, I should gladly hane i) 
voted a whole day to this sin<;le class of object* -I 
which (lie orgaus of the most interior of the ttm^ 
functions were plainly shewn by the injections made 
even in parts of sucli minuteness as, in their uatuai ' 
state, to he almost imperceptiWe. As the attec 



of M. Beireis had also been attracted by the pro- 
gress of the arts, he had obtained from the de» 
scendants of Otto Gkrrick, one of the first among 
naturalists wlio had employed himself in experi- 
mental philossophy, all the physical instruments de- 
scribed and engraven in his work. He possessed 
likewise the famous atttomata of Vaucansox, which 
I had formerly seen at Geneva^ and which had ex- 
cited general admiration in all the countries where 
tfaey had been exhibited. Lastly, that I may not 
oceupy myself too long with details relative to thb 
surprizing collection, M. Bereis had procured, at a 
greM expense, two pictures by each of the great 
Italian and Flemish painters, whose progress in bis 
profession was thus distinctly shewn ; for the first 
of these pictures was chosen from among the earliest 
works of the artist, and the other w*as one of the 
last whicli he had painted, according to tlie dates 
jplaced on them by the painter himself. In short, 
sud^ was the merit of the collector, and so vast the 
i^riety of the objects collected, that I never passed 
« more interesting day in the cabinet of any pHvate 
person. 

Itec. '6tk. 1 set out firom Helmsfedt for Hdlher* 
jittidf at 10 in the morning; the distance between 
these two places was only four of the miles of thb 
ADuntry, but I was told that, on account of the bard- 
Aess of the roads, it would be as much as I shouTfl 
twiabte to travel in the course of the dny;" and It 
* even 
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even happened that an accident prevented me 
reaching HalbcrsCadt thai night. 

373- I was here in the most direct road by which 
the blocks of granite now scattered over the sur- 
rounding lands can be supposed to have niinnit«l 
from the Hartz. I'oi- the Blocksberg, the highest 
of tiie grannie mountains of the Uartz, and the 
ethers which encompHss it, are not far from the 
borders of the chain on this side; and the three 
vallies mentioned ^ 368, together with the waten 
flowing in them, proceed (Jirectly fiom these moui> 
tains, and open into the low grounds. Tliis there- 
fore is a verj important road, with respect to the 
hypothesis of the migration of the blocks ; and iny 
dcscriptioD of it will shew whether it afTords the 
slightest grounds for this hypothesis. 

374. For some way after I had quilted Helm- 
itcdt, I saw blocks of granulated quarts and kard 
sand stom, mixed with some of granite; farther on, 
1 perceived only tlie latter, but in small numbers; 
and tliey totally disappeared near a village called 
Balenbcrg, which is at a league's distance from Ham- 
merskbeii, where is the half-way bouse. I Hiust here 
again mention a proof that the period is not very 
remote at which the lands in Lower Germany were 
first taken into cultivation. On inspecting the map, 
a vast many places in this district will be seen ttt 
terminate in Itbcn ; in other districts, rode is the 
prevulin" 
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pcevl#liQg]>terQHni^^ and i^ ^Al^s, reuth; bqw 
ali these are words which, ia. the dialects of the 
couQitryy are indicative of places newly brought into 
^agOf As far as Batenbtrg^ the land was well 
jc^itivated on a sand mixed with gravel of various 
.iiiMJls^ amongst which! everywhere mw flints;, hut 
ilm grai^l was only superficial ; for in parts where 
^e CQad was deeply cut, I observed regular strat/i 
fff \fMLV^ sand under that ia which the gravel ysv 
'^ntaiae^. Batenberg is in a low situation; an4 
beyond ,it I remarked a great change in the ^oiL 
ivhcre instead of blocks^ I now saw only fragments 
of tl^Q strata oi /if;?2e-^/(?//e?y great quantities of which 
.tiad been taken out of. the laiid when it was clearpd 
for-.cnltivatiouy and laid up in lieaps by the road- 
aide ; there were even large spaces which it had 
beqn. impossible to convert to any nse^ on account 
of Jthe abundance of these fragments* I afterwards 
crossed a cultivated hill, whence I saw at a distance 
some large heaps of them ; this, probably, was the 
4pot to which tlie name of Hammerslebm had ori- 
ginally been given. 

■. • ■ ■ 

.,375. According to the usual custom, the postil- 
lion stopped a long time at this half-way house^ 
where I imagine he had too much liquor; which 
had nearly led to fatal consequences. The shades 
mL night were anticipated by clouds descending on 
tb^^.J^s, with storms of snow ; so that the postillion 
lo^ fhi3 road, and drove to the edge of a precipice^ 
do)ra which we naust have fallen, if the horses had 

not 
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net stopt suddenly of their own accord. 
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net stopt suddenly of their own accord. Porta- 
tiately the clouds, at that moment, opened, and the 
mooti, breaking out, at once discovered to us our 
danger, and enabled us to avoid it; for we saw be- 
fore us a hollow road, which the postillion had- 
missed; but we had considerable difficulty in find- 
ing our way do^sn to it. I walked by the carriage, 
and supported it, on the side "liere it was likely to 
turn over, and the postillion placed himself at the 
head of his horses, in order to hold them up by their 
bridles ; in this manner we descended a very rapid 
slope; and having thus reached tlie road witheut 
any accident, it brought us under the precipice whicli 
we had so narrowly escaped, and which prox-ed to 
be the side of a large quarry of lime-stone, worked 
for the purposes of building and of making /me. In 
this spot there was a village, where 1 was glad to 
hear that I was now only half a league from Hat- 
berstadi ; hut the night being very dark, my postil- 
lion again lost his way; so that, while I was ei- 
pecting every moment to reach that town, '. 
really travelling to a greater distance from it: 
last, I arrived at the village of JVegeleben, whichl 
found was two leagues to the east of Haibersta 
and at which, as it was now nine o'clock, I l 
obliged to spend the nigliL 

" Dec. 7th. I set out at half past seven in 1 
morning from Tt'egekben for Halierstadt, wfcerfl 
did not arrive till half past ten, because the weal 
^as now become extremely bad, the wiiTd being ve^ 

higli. 
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hi^, ^vith firequent storms of snow and steet ; which 
had an unfavourable appearance for my intended 
excursion in the Hartz. 

- 376. The soil, 'here all in tillage, was in some 
places mixed with gravel of every different spe- 
cies, and in others, with fragments of Hme-stone. 
I had now reached the borders of the Hartz ; and 
histead of the hills of loose sand^ over which I haS 
travelied from Helmstedt^ I found hills composed of 
strata ofsand-^onCy which appeared like rocks heaped 
one on another. Near the town of Halbersfadt, is 
the Spiegelbergf a small chain of this kind, presenting 
on every side abrupt faces in the greatest disorder. 

377.. I set ouj from Halberstadt at half past 1 1 
for Blankenburgy .a small town' at the foot of the 
HartZf on the N. E. of the Blocksberg.. I first 
crossed the small chain of the Spiegelbergy from 
file summit of which I l^aw nothing, as fer as th^' 
foot of the HartZy but small insulated hills com* 
posed of ^rata of sand-stone, dispersed in the most 
chaotic disorder over a cultivated sandy soil. Many 
of these mounts appear as if intersected with wallsi 
these being formed by the edges of the strata^ Vhich 
have their sections at the summit; in others, the 
strata rise pyramidally, without any regular order, - 
but. only at the top, the slopes of the3e mounts being 
covered with rubbish, 
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378. Wfe have now nearly reached the foot of the 
only granitic eminences which can be considered at 
belonging to those vast tracts of land, already de- 
scribed on the west and on the north of the Hartz, 
and strewn with blod>-s oi granite in such astonishing 
abundance : on this border of the chain are the open- 
ings of the three vallies which I have mentioned as de- 
scending directly from these eminences; if therefore this 
had been the source of the blocks scattered at so greal 
a distance, it is here that the greatest quantities of 
them should be found; yet I observed very few in 
comparison with the prodigious numbers which I bad 
seen accumulated in many parts of that extensive 
space. But this is not the only circumstance to be 
considered. I have had repeated occasions to re* 
mark, that, in order to judge whether the stones 
scattered around mountains proceed from the moun- 
tains tbemselves, it is not sufficient to attend ty the 
genei-a of the former ; then- species also must he 
examined. For example; if the blocks of eraiite 
which lie at the opening of the valUes descetidii^ 
from the region of the Blocksbcrg had really pro- 
ceeded thence, they would naturally be of the mas. 
species of granite with that mountain. Yet aaKwg 
these blocks, I found masses of a giaiute contaioiog 
schorls ; which I never observed in any of the tfT* 
nitic strata of the Hartz, 

. 379. At half past two I arrived at Blankeah(l^} 
where I went immediately to call cm the Counsellor 
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Von HuJJfeER, to whom I had beeh recommended 
by M. Von Crell, on account of his perfect ac-' 
quaintance with these mountains, and of a collec- 
tion which he had made of their stones and minerals. 
I could not indeed have consulted anybody more 
capable of giving me information with i*espect to 
the relation subsisting between the stones scattered 
around this part of the HartZj and those belonging 
to the mass of the mountains themselves; it was 
therefore on this subject . that I finst discoursed with 
him : he was well acquainted with the masses of 
grofdte containing schorls^ which I had remarked 
in the neighbourhood of Blankenburg ; and he not 
only confirmed me in the belief that there was no 
granite of the same species in the eminences of the 
Hartz^ but he told me that this dissimilarity ex- 
tended to many other kinds of stones ; and for ex- 
ample, that there were found here scattered masses 
containing garnets^ of which, in the HartZy thefe 
was no appearance. 

380* Our conversation turning afterwards on 
mother objects, M. Von Hunger gave me a small 
piece of the sand-stone of the neighbouring hills, on 
which was the impression of a leaf] apparently be- 
longing to an oak; and he added that, in this dis- 
trict, there were indications of coal, but that it was 
not known to lie anywhere so near the surface, as 
to afford a hope of deriving advantage from it. He 
gave me also some pieces of a stratum very rich in 
iron, the compact parts containing that ore in the 

c c 2 .proportion 



proportion of 60 lb to 1141b: some parts however 
}i!tve been rciidciTd very jiorous by marine bodiefy^ 
of whrcb tljere ivcic originally many in this s 
tliough ihey are now' destroyed. The speciniei 
given to me by M. Von Hunger had contaii 
abundance of fragments of entrochi both angul 
and round; those bodies themselves had perished| 
but visibie impressions of them remained in the 
vacancies which they once had occupied; and in 
tlie centre of each of these vacancies was a small 
column of fcrrugrnoiis quartz, which had been 
moulded witliin tlie axis of the entrochus. I hare 
called this a stratum, and not a vein ; for it 
on strataoi a. fine mtirbfe spotted with red, and is 
vered with others of a grey marble ; it is situated 
the interior part of the cliain, at the distance of three 
leagues from Blanlcoibiirg, on the side next Elbhi- 
gerode, a place which I had visited in my first Tra- 
vels. Here then are strata, certainly formed al 
first in a nearly horizontal situation at the bottom 
of the sea, since marine bodies are contained in 
them ; yet now they are vertical, as is likewHse the 
case, more or less, with the schistose strata, whicli 
follow them farther inwards in the chain; and hcnc: 
there remains no possibiHty of doubting that the 
valiies here have been produced by the J'ractura, 
subsidences, and angular motions, of the strata; 
which will be still more evidently proved by IJi 
phenomena of these rff/Z/ts themselves. "^^ 



■ 381. My wish to approach the Harts on tins new 
side had not been the only motire of my journcv 
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I had meant, from Blankenburgj to visit the Ban- 
manshok; a cavern which, VikQ ih^X. oi Schar^feld^ 
described in my first Travels, is celebrated for its 
gr^at extent, the beauty of its stalactites, and the 
bones found on its bottom ; besides, in the way to-- 
wards this cavern, I was to pass near the Rosse-trapy 
a pyramid of granite, which rises from the bottom 
of a valley where the sides consist of wacke ; but all 
the hollow parts of the road being filled up with the 
snow that had lately fallen and had been drifted by 
a high wind,' I was told at first that it was impossible 
to advance so far among the mountains, as to reach 
either of the objects which I had in view. This was 
the opinion of several men who had assembled round 
my inn, and whose occupation was to cut wood or 
hew stone in these mountains ; nor would any one 
among them undertake to be my guide. However, 
towards the evening, a man who had heard me talk- 
ing with them desired to speak to me ; he toW me 
that it was really impossible to go to the Baumanr 
shale, but that, if I was not afraid of wading through 
the snow, and sometimes falling into it, he would 
venture the next day to conduct me to the Rosse- 
trapi provided the weather did not prove too severe. 
I" regretted (tie Baumans/wle ; however I had pro- 
jected to make a journey, at some future period, to 
the caverns of the country of Bayreuth, which are 
equally famous as containing bones; and I was 
tlierefore glad to accept this man's proposal; 
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Dec. 6ik. There was a high wind in the morning, 
with much snow, and my intended guide came to 
inquire what I meant to do; I ask^d him whe- 
ther he thought the weather was likely to hinder us 
from effecting our purpose; he answered that he 
did not believe it would, only we should now find 
the snow a little deeper.: on this, J determined to 
make the attempt 

382. We set out at half past eight in the morn- 
ing, and first crossed a ridge of hills called the i3ei(fe/' 
bergy by one of the eminences of which, whereon 
stands the castle of Blankenburg, the passage np 
the vallies to the mountains is closed. . Beyond thi^ 
we descended into a large vale consisting of meadows, 
now covered with snow ; and crossing it obliquely, 
we arrived, at half past nine, at the foot of a woody 
mountain. This was the place where my guide had 
expected to find the snow of the greatest depth, be- 
cause, when drifted by the wind, it accumulates 
among the trees : he ha^d, In fact, great difficulty in 
finding any path, and we repeatedly sunk into cavi- 
ties filled with snow; however, at last we gained 
the upper part of the woods, and the foot of the 
rqcks along which we were to proceed to the Rosse- 
trap. On reaching that spot at half past 10, we 
found ourselves suddenly on the brink of a very 
deep precipice, forming one side of a most remark- 
able fracture in strata of a reddish brown wacke; 
^t the bottom of the precipice, this fracture widens 

into 
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into an amphitheatre, which rises up to the summit 
of the mountain. 

383. Though the side of the fracture on which we 
arrived is abrupt, it is studded with mapy projecting 
rb(;ks ; but the opposite side, of much greater height, 
rises! from the bottom like a wall, extremely shat- 
tered, the krata having been cut across their planes, 
and presenting their sections, which are nearly t?er- 
ticaL The Bode^ a small stream descending from 
the region of the Blocksberg, after many windings in 
Irighef* values, enters the amphitheatre by the upper 
pidst of this fracture. I would gladly have had with 
me 6n6 of those who suppose streams to have cut 
the "Oallies in which they flow, that I might have di- 
red;6d his attention to the circumstances which I shall 
toow describe. In the part where this great cleft 
b^giiis, nothing is to t;e seen but an absolute chaos 
of rocks ; and from the spot where I stood, I could 
not discfefn the little river, above the point at which 
it falls in a cascade, from the lower pait of .the am- 
phitheatre down to the bottom of the valley. As I 
learnt from my guid^, the road from Blankenburg to 
the Blocksbgrgf passing over the high ground whence 
the Bode descends, follows the meanders of this 
• stream through the small vallies which lie between 
these rocks: he pointed out to me above, the spot 
where the stream enters this chaotic part of its 
cou>^e ; and he made me remark an irregular line 
of rocks, between which it falls in several small 
cascades : in the .intermediate spaces, where it flows 
Sf calmly, 
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calmly, the road lies on its border, but has beien cut 
in the rocks, where the stream is more rapid, and 
its channel more confined, from this spot, also, I 
'saw enough of the situation of the strata in the 
summits of the projecting rocks, to judge it to be 
only by subsidences, successively more and more 
considerable, of the broken masses of the strata^ 
that the whole of the amphitheatre could have been 
produced. 

d84. Another proof here presents itself that this 
large cleft is entirely the effect of the catastrophes . 
which have been undergone by the whole mfiss of 
the strata^ down to the very lowest. I have men- 
tioned that the opposite side of the narrow valley, 
which U much the highest, is formed by the section 
of strata of zmcke of a reddish brown. Now though 
the slope covered with wood that we had ascended 
in our way hither is composed of large fragments, 
above which rise several rocks o{ the same wacke, 
with strata dipping inwards, yet this side of the 
^'alley here consists of granite^ and its bottom is 
covered with b/ockSy scattered among rocks, all like- 
wise of granite ; and between these flows the Bodty 
which issues from the mountains at That^ and thence 
continues its course to Quedlinbiirg, 

585. But the object which here attracts the cur 

.riosity of travellers is an obelisk of granite rising 

from the bottom of the valley on the same side oa 

V^hich we had approached it, against the wacke that 

composes 
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composes the mountain ; this is the rock commonly 
known by the name of the Rasse-trapy from a cavity 
in the summit, bearing some resemblance to the p7*int 
of a horse's foot,, respecting which there is the fol- 
lowing ancient legend : that a princess, flying on 
horseback from a ruffian who pursued her, and not 
being acquainted with the road, arrived at the brink 
of the precipice on the opposite side of the deep 
deft, across which her horse attempted to leap ; 
but that,' only one of hi^ feet reaching the top of 
this rock, where he left the impression of his shoe, 
he fell with th^ princess down the precipice: the 
legend adds tliat a golden crown, which she had 
worn on her head, is still at the bottom of the caul- 
drany as it is called ; this is a very deep pit, . full of 
water, at the foot of the obelisk. Though the rock 
itself had been my object, I was however willing to 
see the cavity whence it derives its name : it rises 
considerably above the ground on the side of the 
cleft with which it is connectecf ; but I was assisted 
in gaining its summit by a projection, whereon tlic 
wind had not permitted the snow to lie ; and I thus 
obtained a view of the Rosse-trap properly so called, 
which really^ has nearly tlie form qf a horse's foot; 
but the horse must have been that of Gara- 

GANTUA. 



386. This pyramid, which rises^to so great a height 
from the bottom of the valley, is composed of a 
single mass of strata^ very distinct, and nearly t-er- 
tical. It is impossible to discern the junction of 

these 
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tl>ese, granitic strata with those of rvackCj which 
encompfass tiiem, because it is concealed by a slOpfe 
composed of the rubbish of the latter; besides, when 
I was there, thb slope was covered with snow : thus 
I could observe nothing more than the mrture of the 
granite, which participates in that of the blocks flat 
I had seen on the road to Blahkenburg^ since it 
contains the same block schOj^ls ; yet in other re^ 
spects it differs from those blocks, at least from such 
as I had remarked ; for I perceived in it laminaj of 
viica, of considerable size, and very brilKant Tbesfc 
are some of th^ inferior strata of granite, which 
have been here laid open to view by the straage 
Succession of catastrophes undergone by the whoK 
mass of the strata ; and of this I shall give another 
example in the sequel of the present jborney. As 
for "the blocks which are scattered on the exterior 
side of the Hartz, they most necessarily have been 
expelled from within during those catastrophes; 
for they cannot have been transported to then* pre- 
sent situation by the impulse of the waters. The 
JS(?fife, which flows at the foot of the Rosse-trap^ as- 
sumes afterwards a quite different course ; and this 
rock is separated from the places where I had seen 
the blocks by several chains of mountains, on ob- 
serving which, it is impossible to doubt of their 
having been themselves produced by the same ca- 
tastrophes. 

387. On ray return to Blanhenburgj the weather 
having cleared up, the same guide conducted me to 

view 
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Tiew two objects which had been mentioned to me 
as very remarkable; one of them was caNed the 
Xiiivelsmaur, (the devil's wall,) and the other, the 
Megensteih. The first of these presented to me, on 
a large sc^e, what I have already described on a small 
one in the hills at the foot of this chain; namely, a hong 
line of rocks which rise above the summit of a hill, 
mid which when viewed in perspective from a dis- 
tance, have very nmch the appearance of a large 
ruinous wall. On following this wall^ I found it to 
cmisast of a mass of strata of sand-sto^ie ; which 
mass, at the time of *the subsidence tliat took place in 
the front of this mountain on the outer side of the 
chain, remained at a higher level than the rest; bu^ 
>D consequence of its own fractures, has since been 
reduced into a kind of large pillars. This is not a 
very rare plienomenon ; and in the course of tbeysc 
Travels, I sh|a.ll give ex;amples of it in other classes 
oi strata. 

388. The Regenstein is a hill composed of the 
^BxnQ sttata of sandrstone^ situated beyond the foot 
jo£ the Hartz, at a league's distance from Blanken- 
burg* There has been a fort on one of its extremi- 
ties, which is cut down precipitously all around, in 
some parts to the level of the sandy plain that en- 
compasses itt This extremity is separated by a 
deep deft from the rest of the hill, which is every- 
where studded with pointed rocks; and these, in 
some places, are arranged in such a manner as also 
tQ appeaf like ^alls. In a m ord, the whole of the 

space 
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space here bordering tlve Hartz is intersected with 
the ruins oi strata oi sand-stme; and M. Von Hun- 
ger, on examining the sa?id of the plain, and com- 
paring it with tlie sa^id-stone, had formed the same 
opinion as myself^ that the former is not the product 
of the decomposition of tlic latter. 

Dec, 9th. I had a recommendation to Count Von 
Stolberg-Wernicerode, whose lauds, bearing 
this name, extend- into the interior part of the 
Hartz^ . as far as the Blocksberg. At noon, I set 
out from Blankenberg for IVernigerode^ which is 
still on the confines of those mountains,' but farther 
to the westward. The road passed over small hills 
covered with sand, and cultivated. The stony strata^ 
. but seldom exposed to view, were at first of the aanac 
sandstone which I had seen prevail from Halberstadt 
to Blankenburg ; afterwards, however, I observed 
strata of limestone^ covered also with sand, and in 
a position nearly vertical. At TVernigerode opens 
the valley which leads most directly to the Blocks- 
berg ; and as I ascended the hill whereon the castle 
stands, I saw the summit of that mountain (the highest 
of those composed oi granite) rising at the upper 
extremity of the valley, into which advance several 
branches of the chain. The castle-hill, nearly in- 
sulated, particularly attracted my attention, its nsass 
consisting entirely of. a heap of rubbish of every 
kind, UmC'Stoney zmcke, granite^ and other primo^ 
dial stones. 

389. I 
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. 389. I reached the castle at three o'clock ; the' 
Count was unluckily absent, and the Countess was 
at another of his seats at Ilseiiberg^ to the westward 
of this, though also on the foot of the Hartz ; but 1 
bad the good fortune to find here M. Bentzler, 
the Count's secretary and librarian, who was a very 
intelligent "man, and most kindly gave me all the 
information which I desired. Two vallies descend 
directly from tlie foot of the Blocksberg ; one of 
diese, though it h^s many windings, yet varies but 
little from its original direction, and terminates at 
U^emigerode. A small stream called the Holzem7ne 
issiies from this valley, arid discharges itself, some 
way below Halberstadty into the Bode, which also 
proceeds from the Blocksberg^ and which I have 
lately described in the higher part of its pourse, . 
ivkiere it precipitates itself into the deep valley of 
^liie Rosse-trap. From the other valley, more ser- 
jientine in its course, and terminating at Ilsenburgy 
issues the small stream %r/^^, which likewise joins 
the JBcwfe, but lower xlown, at Oschersleben, 

590pJ5uch then are the principal streams pro- 
ceeding from the granitic region of the Hartz; and 
had those mountains reajly been the source of the 
iiocks oi granite which are scattered in such prcr- 
digious quantities over the countries lying to the 
itestward, and extending northward as far as the 
gulph of the Elbe^ these are the only waters by 
which they could have been transported : in this 
case, therefore, according to Mr. Playfair's opinion, 

it 
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k is near tbe issues of the above stfieams froiti the 
mountains, that the blocks should be found in the 
greatest abundance. Now 1 never saw fewer blocks, 
in any part of this country, than on the road from 
Blankenburg to IVernigerode ; and the ffolzeme, 
one of these streams, the bed of which, near the 
latter place, serves as the high road, has nothing 
cui this bed but rounded fragments of grej/ wacky 
mixed with a very few of granite and other stones 
of that class ; nor does it bring down any thing else 
during its inundations. From the castle, I de- 
scended to the town of IVcrnigerodt^ where, by 
M. Bentzler's desire, I called on M. Blum, a 
Counsellor of the Regency, who was so good as to 
give me a letter of recommendation to M. Wuetz- 
BACH, Counsellor of tlie Mines at Ilsaiburg. 

Dec. lOih. At eight in the morning, I set out 
out from JVernigerode for Ilsenburg. The road 
continued to follow the iqfii of the Hartz^ where 
the effects are everywhere to be seen of the subsi- 
dence which produced, not only the ^'allies in the 
chain, but likewise the plains adjacent to it. This 
foot of the Hartz chiefly consists of small hills of 
schistus^ broken into pyramids of various sizes, and 
intermixed witli others of different species. The 
upper part of these hills was covered with woods, 
which were bordered by fields overspread with 
fragments of lime-stone. I still saw but very few 
blocks oigrajiite on this road, till I came to the vil- 
lage oiDriibeck^ where they lay in great abundance. 

Near 
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Near this place, I passed through an oak-wood, ex- 
tending over a large eminence, which is distinct from 
those just mentioned, and which slopes down to 
lUenhurgj forming the left bank of the small river 
lUCj at the entrance of its valley. As the surface 
of this eminence was covered with blocks and 
smaller masses of primordial stones^ I was desirous 
to be better acquainted with it. 

S91. I reached the castle of Ilsenburg at lOf 
o^clock; but it being as yet too early to ^ see thei 
Countess, I gladly availed myself of M. Wiirtzbach'5 
obliging o^^ to accom{)any me in whatever obser- 
vations I wished to make in tl^e oeighbouii'hood ; 
f^ud \ accordingly sjet out with him, to vifcw first 
the s^bove emjbence. A cliff, at the foot of which 
flows tiie Il^Cy afforded m^ an oj)portumty of see* 
ii^ that the n^ass of tl[ii^ hill consists pf strain of 
£c4ijate4 marl'Stotie ; these strata beijog strongly in- 
clined, the summit of the hill is formed by theif 
Si^ction3» though covered as I hjave just said with 
txt^^ oi primordial stqnes. At the top of tb^ 
cliff aip^e^s the section of this superficial stratum, 
^tranibou^ to tho mass of the bill : towai^da the 
iiijgbest part, it is npt above two or three feet in 
tbickiifss; but lower doiwn, on the sides, it is five 
or six. The naiture of the stones renders it very 
evident that those, which are here fou^nd on the. 
bed of the IlsCy must have fallen from the cliff. 
Qu the bpttono of this entrance of the vaUey^ rise 
^y.^ral anjiaU mounts, coinposed of the same strat^^ 

as 
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as the hill; whence it clearly appears tliat a siibd- 
dence of these strata, lias here taLeo place ; aiiil I 
learnt from M. Wiirczbach, that this kind of m/- 
careous stone, H'hich is auhject to decompositioii 
by the air, extends us far as Driibeck. We walked 
over the upper part of the hill, where I remarked 
tliat the oak woods had been preserved only iu 
places where the quantity of stones was too great 
to allow any other use to be made of the land; foi 
in a hij^her part, wlilch advances towards the schis- 
tose mountains, and in which the superficial stratum 
of these stones was originally of less thickness, the 
blocks have been cleared away, and the soil has 
been brought into cultivation. Having seen, among 
these large stones, some masses of granuktti 
quartz, I inquired of M. Wilrtzbacli whether t 
were any sti-ata of that stone in the higher regitJ 
of the Hartz; but he told me that there weT 
none in any part of tliat chain. We advanced J 
for as the brow of the hill, on the side whei'e| 
descends rapidly towards a small vale, which i 
parates it from tiie foot of the mountains of schist^ 
We descended into this vale, and found that \ 
soil was of a reddish clay; nor did I perceive I 
it the smallest trace of the stones which were J 
abimdantly scattered on the hill. Beyond 
Ijegin the fir woods which cover the slopes of t 
schistose eminences. 



392. On returning to Ilsenburg, I had 1 
obliging reception from tlie Countess, whom I Jl 
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the honour of seeing with tlie young Countesses her 
daughters; and she invited me to remain at the 
castle as long as might be convenient for iny 
pJians of observation : I accepted the invitation for. 
this day with much pleasure, because M. Wiirtz- 
hach had told me that a league aho^e the entrance 
of the valley, the sides of which consist only of 
«Mdfce and schist us^ there was a very remarkable 
phenomenon of granitej differing cons?derably ia 
its circumstances from that of the Rosse-trap: we 
iflcordiagly went in the afternoon to view this phe- 
Bomonon; and M. Yon Felthxim, a canon of 
Malberstadty who happened at present to be at 
lisenburgy and was well acquainted with these 
q^ountains because he sometimes sported there, de« 
sifed to be of our party. 

893. We first, through a fir wood, ascended the 
fi)et of a mountain of schisttiSj on the right ban);: 
©f the Ihe; then, turning into a path cut in 
^pes of rubbish of grei/ wackcj which are covered 
with wood, and rise to as great a height in the 
mountain as the eye can reach, we advanced to- 
wards the object of our walk. Tlie path led us 
across ravines, where vegetation had not yet been 
*ble to establish itself, because their foot was at* 
tacked and sapped by the small stream during its 
inundations ; in consequence of which, the whol^ 
surface of the slope from time to time slipped down, 
and the path being in those parts carried away, it 
became necessary to cut another. This is still the 
. \ou I. D d cas(^ 
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case, among mountains, with many slopes of 
rubbish ;Mvbich will continue to be thus attacked, 
until they shall retire so far backward^ in coDse* 
quence of these falls of matedals, as that their 
base shall no longer be within reach of the streamir 
which flow near them ; their surface will then be 
bound by vegetation, as I 'have already remarked 
in many places; and I shall give new examples of 
this process ia the foUowmg Travels. 

394. After we had tvalked on for sonae time b 
fir woods, and crossed these ravines inta wiudi 
they had not been able to extend themselves, oor 
path the whole way, lying over the slopes of mooo- 
tains consisting of schistus intermixed with grtj 
wackCy we came to. a spot of a very singular ap- 
pearance. The slope was here covered, from the 
top, with immense masses of granite^ down to the 
Ilsenstebiy which was the particular object that we 
were come to observe, being a ^promontory pro- 
jecting about 100 feet from the side of the valley 
composed of the above materials, and rising about 
30 above the level of its bottom. In the Ilsenstem^ 
the strata of the granite do not appear as in the 
RossC'trapy for it consiijts only of large masses 
piled one on another ; and I saw a great quantity 
of similar masses on the slope of the opposite billi 
Xi'herc tliey also ascended to the summit. 

395. Let us now more particularly consider the 
situation of this great phenomenon of granitk 

masses; 
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masses; and whether, though they are found \n the 
neighbourhood of mountains of granite^ it is pos-» 
siHe that they can have proceeded thence. Oil 
looking, from the Ilsemteiny up the very tortuous 
valley in which it stands, the direction of this 
valley is seen to be crossed by successive ridges of 
mountains projecting alternately on either side. 
All these mountains consist of schistus or grey 
wacke; and the Blocksberg^ the highest of the 
granitic summits, rises towards the head of this 
amphitheatre. I was told by the gentleman who 
accotnpanied me that it was about three hours walk 
from the Ilsenstein to the Blocksbergy over these 
ridges, between which the little river flows in 
nanxiw channels, wherein it must evidently always 
have flowed; for, on observing the situation of the 
strata in all these mountains, and in the promoa'* 
tones which advance from them and produce the 
many inflections of the valley^ it cannot be doubted 
that the various forms of the surface have here en* 
tirely resulted from the ruptures, partial subsidences, 
and angular motions, of the separated masses of 
strata of schistus and grey wacke^ whicli extend 
as far as the present foot of the granitic eminences. 
Thus, though the phenomenon of the Ilsensteifl, 
with the immense quantity of the blocks of granite 
around it, is at the distance of only three leagues 
•from those eminences^ it cannot have proceeded 
from any other cause than that which has produced 
•the similar phenomena already described in so many 
places at an immense distance from every eminenfic 

D d 2 9i 



404 

of thi$ kiord : I mean to Qdty, that these blocks musk 
have been expelled from within, by the eafambk 
fluids compressed during the subsidence of the 
large masses of strata* Hence we returned to 
Ilsenburgy where I passed a very agreedli« 
evening. 

Dec^ lUh. For my return to Bninmick^ I to* 
the shortest road, by IVolfenbutUl ; which gave mc 
an oppoftunity of observing another part of the 
foot of the Hartz^ I set out from Ilsenlmtg at 
7 in the morning, and travelled, for some tieae^ 
cither over small hills, or at the bottom of a vak 
wlierein flows the small river Ecker, which also 
proceeds from the Blocksbergy issuing from the 
western foot of that mountain. I passed^ first 
through the villages of Stapkburg^ and Abhenrodt; 
and at half past 10, I reached that of JViedelah^ 
where the postillion stopped to feed his horses. 

396\ All the country which I had here crossed^ 
as well on tlie heights as in the lower parts, is so 
abundantly covered with ftaguients of xvackcy mostly 
grci/y that only a few spots, here and there, have 
been found capable of cultivation ; and in these, the 
stones taken out of the land are heaped up along 
the sides of the fields. The soil over which these 
fragments are scattered appears to consist of clay; 
at least I saw clay dug out at Stapdburg for the 
purpose of making bricks. The land being of so 
little . value, tiie small river Eche7' is not restrained 
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hj banks in the vfeles* through which it flowB ; so 
that it changes its bed during every inundatbn, icnd- 
preserves no certain course. The bottom of these 
vallies is covered with stones, not, however, brought 
down hither by the river, since they are of the 
same kind as those found in all the neighbouring 
soils, %vfaether in high or low situations ; the stream 
has therefore merely washed away from the stones 
on its. course the clay which happened to be mixed 
with them, and has thus left them exposed to view; 
as is the case on the beds of all rivers, flowing in 
plains. 

396. a. After having passed oyer the lands 
which I have just described^ there is great pleasure 
in arriving at JViedelahy one of the prettiest of rural 
villages: it is built aroutid a large graslsy plain, and 
consists of very neat houses, to each of which 
a garden and an orchard are annexed. The 
plain is a common^ the property of all the 
villagers ; and it was covered with flocks of geese, 
and otber kinds oi poultry. From tiie window of 
tb^ inn, wiia^the postiliion had stopped, I had a 
very fine view of the Harlz^ comn^anded by the 
j^Acksbergy whieh from whatever quarter that 
Kjhem its approached, is seen to tower above all its 
Other eminences. -As tliere were light vapours in 
llie vaUkSy they rendered it eiusy to distinguish all 
ttie ^successive ridges of schistose it^ountains which 
rise 4ap t^ the gr^miiic re^n^ 

397. The 
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397- The Ocker, which passes through /foZ/ei 
biitlel to Bruns-wick, rises also in tlie same granil 
mountains ; it begins to bear this name near Altem 
to the west of the Blocksberg; and, like the rest of 
those rivers which are distinguished by names in the 
maps of these countries, it is an assemblage of all the 
small stieams descending from the parts of the moun- 
tains near which they flow ; but it does not receive the 
Ecker, till it arrives at Dorstedt, situated in a large 
plain extending from Wieddah, by Heinengen, almost 
as far as JVolfcnbuHd. Plains of this kind, when in- 
tersected by rivers issuing from mountains, affc 
the same proof which we find in lakes, that 
masses of stone scattered over the countries lo' 
down on the course of the rivers have not 
from those mountains ; tor could they even have 
been brought to tliis distance thence, which I have 
shewn to be impossible, they would have been de- 
posited in these horizontal spaces, where the waters 
spread themselves during floods, in the same manner 
as they are in the basins of lakes. Now here it 
clearly appears that nothing but minute gravd has 
been deposited in this plain by the Eckcr and tlic 
Ocker, ever since they began to flow; and that, 
when these small streams, following their customary 
course, had worked their way through thoir O'-vn 
sediments, and formed permanent beds, a little 
below the level of the plain over which they had 
spread this gravel, the latter was covered wilh 
grass, and is now in some parts cultivated, 
crossed the Ocker a little before I came to 
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^72, whence I proceeded, oyer higher ground, to 
JVolfenbiitteL There I observed blocks of granite 
with other stones of the same class; the cause- 
way is paved with smaller masses of all these stones; 
and along the fields, and in the villages, I saw 
some very large blocks which had been taken out of 
the grounds cleared for cultivation. 

398. 1 have now followed all the streams de- 
scending from the granitic region of the Hartz, 
these bemg the only channels which can possibly 
be supposed to have afforded a passage to the 
blocks scattered to so great a distance over the 
countries to the west and the north of these moun- 
tains ; and it has been seen that every thing here is 
directly contradictory to such an hypothesis. It is 
true that there are heaps of granitic blocks in some 
parts of these vallies; but only for the same reason 
as equally large accumulations of them are found 
in some parts of the above countries consisting en-^ 
tirely of sandy plains and hills; and the circum- 
stance which I have pointed out io the latter as so 
opposite to every idea of the migration of blocks 
£rom any distant place, namely, that, between the 
spaces where t(iey lie in this prodigious abupdanqe, 
there are intervals in which we meet with none, is 
observable at the very foot of the HartZy in that large 
horizontal plain, where the JSc/cer forms a junction with 
the Ocker : both these streams descend from the^r^- 
nitic summits; hence it is evident, that, had they been 
^le to bring any blocks along with them thus far, they 

must 



must necessarily have dteposited thetn in this pkifi, 
where, however, none appear. Lastly, that the 
blocks which arc found on the outer side of certain 
chains of mountains have not proceeded thcnc^ iH 
proved by the differences in the genera arid specif 
of ttese blocks, and of the stones belonging to the 
mountains. Now I have already mentioned the 
masses oi grayiite containing black scherls, with the 
other masses containing gamets, and those of 
granulated quartz^ to all of which this observation 
is applicable; but besides, ztHeidengen commences 
the general phenomenon extending over all the 
countries to the w^est and the north of the Hariz; 
namely, that of the great variety of beautiful piri' 
mordial storieSj of kinds which are not fbutid in any 
part of this chain. 

Dec. 1 Q^th. I spent the morning at TVolfenhuttil 
with M. Langer, Director of the celebrated 
Library of that place, with whom I had had the 
pleasure to become acquaitited at Brutistvick; and 
w^ho, after I had seen tlie library, was so good as 
to shew me the principal parts of the touii. This is 
the entrance of a country consist'mg of strata of 
lime-stoney ove^ which I have frequently travelled. 
The strata rise here in several hills ;^ and their 
situations leave no room to doubt that the ^ales 
and plains lying between tho^e hills have been pro- 
duced by subsidences. Over these ruins of stratd 
aire scattered many fragments of their own species, 
and of primordial stones; the town is paved with 

masses 



masses of both these kinds, and along the houses 
are large blocks of the latter. The Ocker follows 
the vales of these hills, by the projections of which' 
its course, in some places, is mudi narrowed; btft 
in general it flowif ia wide spaces^ where it is bor« 
dered with meadows, still subject to inundation 
when its waters are swelled.. The wood of the 
mountains is carried down this river in rafts as far 
as Brunswick} a circumstance from which some 
judgment may be formed of the small declivity of 
of this part of its course. Below Brunsuicky the 
Ocker unites with the Aller^ which arrives from 
tountries to the eastward of the Hart z; and they 
both 8ow together to join the fVeser. . 

' 399. Woiftnbiiitel being at the distance of only 
%Wo teagues from Brunswick, I have frequently 
il^lllisd froto one of these towns to the other. 
Neat JV^tnbuttel is a considerable space where 
tlbei^ are no blocks; but they again appear on the . 
|pd^ of tlie hill near Brun^ick; and in the descent 
towards the latter town, tfee stone-posts along thft 
causeway, which are either entire small blocks, or 
#<iglii©nts of very large ones, consist of a great 
^i^ixiSiL^ iH primordial stones. '. 
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40(X X HE study of the operations of rivers along 
their course forms an essential part of that of tbe 
history of the continents themselves; and for this 
purpose^ as I have already said, I had made choice 
more particularly of the Elbc^ as flowing through 
a large tract of the countries within my plan of 
observation. Having occasion, therefore, to travel 
from Brunswick to Berlin, I took the road which 
passes through the Alte Marck, because, in this roadj 
the Elbe is crossed at a greater distance than I had 
yet seen it from its discharge into the sea. 

March Uk, 1798. I set out from Bf^unswick 
at 7 in the morning for Steimke, at the distance of 
4 miles, the 2 first of which terminate at Flechdorf; 
where, however, I did not arrive till 10 o'clock, be- 
cause the roads consisted of deep sand. The whole 
of this country is cultivated ; in clearing the fields, 
the blocks taken out of them are laid along the 
sides of tbe road ; and in the villages, these all con* 
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sjsted of granite and other stones of that class^ 
with some masses of granulated quartz; but there 
were not many of them. Having observed in the 
walls of the houses at Vorsfeld, where the postillion 
stopped to feed his horses, a kind of sand-stone of 
a rusty yellow, I walked on to examine the hill, 
from the top of which I was told it had been 
taken. I accordingly came to a; high part of the 
road, and saw a cleft, where the strata^ of this 
stone, in great disorder, were open to view. A 
brook took its course through this cleft; and on 
its bed there was gravel of the finest primordial 
stoneSy among which I found in particular a piece 
of granite, singularly beautiful fi'om the lively colour 
of its red Jeldspar, the transparence of its quart zeous 
crystals, and the brilliancy of its specks of ndca. i 
had sufficient leisure for observation ; for I proceeded 
a; long way before my chaise overtook me ; and the 
ppstillipn afterwards drove so slowly, that it was 
5 6*elock when we reached Steimke; thus I had 
spent' 10 hpurs in travelling these 4 Germaa 
miles. 

401. The last part of this road was over a plain 
a little undulated, and interspersed with small hills, 
the whole consisting of sand, in some places ar- 
gillaceous; the greater part of this soil is cultivated, 
]but it is by no means fertile ; and I saw everywhere, 
by the sides of the road and in the villages, the 
hlocks which had been taken out of the arable fields; 
but those in the pasture-grounds had been suffered 
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Ito retnaifi there, overspread with lichens. Over lh« 
sacwi are dissetnmat?ed abundance of Jiints of the 
finest colours, red, yellow, and black ; among which I 
found the nucleus of an eckiiiite spatangus. A 
«ttiall stream passes along the foot of a hill near 
SteimkCy and is used for steeping flax in pits madfe 
for that purpose along its course. I saw a great 
many blocks of primordial stones^ which were laid <m 
the flax to keep it utid^r water. I spent the night 
itt this village. 

March 5 th. At 5 in the morning I set out from 
^eimke fbi- G&rdtkben ; and tliou^ this distance 
was als6 4 ttiiles, I was only 4 hours in travelling 
k, because the road was not so bad, and I had 
better horses. In the 3 first of these miles, I 
saw scarcely a single block; the country here con- 
sists of sand, and is in naost part planted with 
wbods of pines and birches; the rest is culti- 
vated, or covered with heath. I quitted my chaise 
at the half-way house, and walked on while the 
horses were feeding. Here I observed a change 
in the gravely which now consisted only of grey 
fvackcy mixed with some granulated quartz ; but it 
«till contained the same beautiful j^i??^^. 

402. From Gardeleben I set out at half past 
10 for Tarigci^milndey at tlie distance of 5 miles. 
Within this space, there was a vast quantity of 
blocks of primordial stones, in some places scattered, 
in others forming great accumulations; and the 

following 
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fbllou'ing example will shew how much they 
varied in species. I saw l^iying almost close to 
each other two very large bkcks; oyie of these, frcwn 
%. distance, might have been taken for a brecci^^ 
Qo, account of the prodigious si^e of its crystals of 
'mbite feid^par^ which were very conspicuous on a 
ground composed of small crystals of grey quartz 
mingled with mica. At the same time the adjacent 
block consisted of minute crystals of feldspar of a 
verjf bright yW, and crystals of sem^tran^pare7it 
fuariz mingled also with mica. After the many 
fticts which I have already adduced to demonstrate 
that these masses must have been thrown put from 
within during the catastrophes of the strata, such 
imurked ditferences among those scattered on the^ 
surface^ in the. same places, manifestly shews the 
Tariety which prevails among the inferior strata^ 

. 403. At half past 4, I arrived at Tdng^rmvndc. 
This town stands upon a bill, on the left bwik of 
the £lbe; and the right bank being in this part veary 
jk>w, it affords a large space over which the river 
caa spread during floods. The hill itself originally 
formed a promontory here, and repelled the stream ; 
but, as I have shewn in similar places lower, down 
OKI its course, by sapping the foot of the promosie 
.tory composed of sandy strata^ and causii^ it to 
.crumble down from the top, the Elbe has reduced 
lib into a clifl^ and has thus procured for itself a 
freer passage, carrying over tlie sa^ul to the opposite 
aid<su Th& cliff is about a quarter of a league in 
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length; the church and the Amtmann's castle stand 
on tlie top, not far from the edge ; and in order 
secure them, a strong wall, with strong buttresses, 
has been built at its foot; but the Elbe, having 
now a free course in front of this cliff, has almost 
ceased to attack it anywhere; and I saw several 
parts of it which were reduced into slopes, and 
covered with grass. 

March Gth. I embarked at Tangermiinde at 6 
in the morning, in order to cross the Elbe, which 
was then very broad, being much swelled; yet the 
boatman pushed on the boat the whole way with a 
short pole reaching the bottom; for the water was 
in no part above 6 feet in depth, lliis surprized 
me the more, because he had told me that the 
river was at this time 4 or 5 feet higher than in 
Bummer; and I inquired of him how it was pos- 
sible for barges very deeply laden to ascend it at 
that season. Now his explanation will fully exem- 
plify what has happened on the courses of all rivers 
which flow between hills consisting of loose strata, 
since their waters have been collected in streams. 

404. During the inundations of the -Elbe, the 
sand put in motion on those parts of its shores which 
are not bound by vegetation \s spread over its bed, 
where it forms sandbanks; and these, by ci 
following the course of the stream, fill up the c 
nels into xvhich it sinks at the time when the watMi 
low, Butwhcn itbecomes lowagain,thebcarmgoftli 

coasts 
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(SMLsts always giving to its current the same dU 
rectioiiy the river, now reduced in breadth, begins 
to carry down the sand by which its bed had been 
raised; and in this manner it hollows out for itseif a 
:hannel not less than 16 feet in depth, 

405.' It is thus that the Elbe, which flovi% the 
whole way from Saxony^ between hills oomposedv 
c>f strata of sand, intermixed with othera of clay, 
md of marl, having attacked them in all the parts 
where their projections obliged it too suddenly to 
bend) and there causing them to crumble down, 
hi^ been continually carrying on the materials 
which have fallen on its bed to parts successively 
lower on its course. Hence have resulted the very 
QSten^ive tracts of atlvwial soil oil its borders ; be* 
cause such materials as can only continue to float 
ia parts where the water retains a certain motios 
have been, deposited wherever it has had room to 
sprehd; while the particles still borne along by 
the stream have been carried down farther. It 
ia by these particles that the gulph of the Elbe has 
been so much narrowed between Helstein and the 
Qountxy oi B?*em€n ; and that, on the former side, 
ilB sediments . have even extended along a part of 
the coast of Sleswigh. There is a large tract of 
MUvial land on the side opposite to Tangermiinde ; 
and, in a future journey, I shall have occasion to 
speak of soils of the same kind which lie on higher 
parts of the course of this river; but all great Opera- 
tioDs have been, for some time at an end, in conse* 

t? quence 
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quence oi the retreat cf many ciiffs, now oov 

with vegetation ; so tliat the sb-eani has no 

by any means, the some quantity of materials to 

traosporu 

406. My carriage, with horses from Tangerm&ndtt 
having been ferried over ilieElbey I imttjedJatdy 
set out for liatlicnaii, at tlie distance of 3 n^iteti 
I have already said that, on thb side, the bank wai 
origiiiiilly low; it had been levelled by the waters 
during floods, before the alluvial soils, added to 
it by the river, were enclosed with dikes. Tlii- 
appears very manifestly after passing over the latto 
soils, which are of considerable breadth; for there 
ia only a small ascent from tliem to the original 
soil, consisting of sai/d mixed with many kinds of 
atonf^. Proceeding on my way, I observed but 
very few bloch, till, a little before I reached Rn- 
thenau, I carae to a village in which great numtieis 
were collected together. 

4(07. Rathenau ia a very pretty small town, on 
a aoU but little elevated, in every part of wiiich 
the sand is so loose as to be raised up in dunes; so 
that the town appears as if situated amoi^ tin 
(bir.cs of Hotkuid. I here entered tliat part d 
Brandeburg where there are so manv Ittkes, iav^ 
as well as BHiall, on the courses of ail the riven: 
the chief of which are the Spree, arriving at BcW - 
from the eastward, and the Hat'el, joined by ti^c 
former near 'Spanduu, vrhence thoy both flow united 
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V 

tb discharge themselves into the Elbe below Tanger-' 
fniinde. In my Travels lately published, I have 
described the lakes of the Havel and bf the other 
rivers passing through Mecklenburg ; and, by the 
different circumstances that accompany them, I 
have shewn them to belong to the number of those 
phenomena which so* irrefragably prove the small 
antiquity of our continents. 1 crossed the Havel 
near one of its lakes, before I arrived at Ra-^ 
thenau. 

408. I set out at noon for Barnezi-itSy at the 
distance of 3 miles. Here I again travelled "over 
a low sandy soil, which is often quite flat, but is 
sometimes interspersed with a few small hills. 
Along this whole road, I saw very few blocks^ either 
on the lowest or on the more elevated parts. I 
arrived at Barnewitz at half past 3: but not finding 
any horses there, I was obliged to spend at that 
town the remainder of the day. 

March 7th. As I was cjesirous to reach Berlin 
early, I set out from Barnewitz at half past 4 in 
the morning; my first stage being to JFustermarcky 
a distance of 3 miles. This road passes through a 
beautiful forest of pines, in which I travelled for 
two hours. The whole country here consists of 
jand; in this part of it, I found no blocks, nor 

'scarcely any smaller stones; but on coming after- 
WJEU'ds to fields, I 'saw there some scattered ttoies: 

\the8e however were neither of granite^ nor of any 
VOL. U E e kinds 



418 

kinds belonging to that class, being only oi grey 
wacke and granulated quai^tz. 

409. At half past 8 I reached TVustermarchy 
and at 9 I quitted it for Berlin^ at the distance of 
4 tniles. As far a& Spandau^ there were scarcely 
any blocks; but the smaller atones, among which 
I began to distinguish granite^ were scattered in 
greater abundance. From Spandau to Potsdam^ the 
Havel is properly a long lake^ winding between 
hills, where it is bordered, to a greater or less 
breadth, with meadows. In the neighbourhood of 
SpandaUy I saw blocks of granite and other stones 
of the same class, and their quantity increased, as 
I approached, first Charlottenburgy and afterwards 
Berlin^ at which city I arrived about 2 in the 
afternoon. 



I made at this period, a long stay at Berlin; 
where, having been elected a foreign member of the 
Society of the Investigators of Nature^ I engaged 
in those pursuits of experimental philosopby, which 
then occupied the public mind. 

Some time after my aiTival at Berlin^ I received, 
from M. Cavallp and Dr. Lind, the first ac- 
counts of the celebrated Galvanic experinaents, as 
brought by the Pile of Sig. Volta, to a point at 
which had they had assumed an appearance en- 
tirely new, and very important. These phenomena 

so 
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so stfongly interested me, that I determined to 
neglect nothing for the purpose of deeply analyzing 
them ; an object which led me, in the first place, to 
resume the analysis of simple electric phenomena ; 
aod here I discovered so many links of connexion 
with every branch of terrestrial physics^ that, my 
mind was naturally carried back to the principles of 
Natural Philosophy laid down two centuries ago by 
our first master in that science, the immortal 
Bacon". From these combined pursuits, resulted 
the three following works, which I sent to Paris, 
where they were published. — Introduction d. la Phy- 
sique i err est re par les Fl aides ejtpansibles. — Precis 
de la Philosophic de Bacon, et des progris qiiont 
fait les Sciences naturelles par ses prkeptes et son 
exemple. — Traits klementaire sur le Fluide electro^ 
galvanique. 

During this period, I likewise made from Berlin 
many geological excursions ; several of these have 
been already related ; but there are still remaining 
two, which ar,e very important, because they were 
among mountains composed of primordial strata^ 
in chains to the eastward of the Hartz ; and I shall 
now proceed to ^ve an account of them. 



410. Before my arrival at Berlin^ I had heard 
some cQnfused account of a system relative to the 

£62 cause 
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cause of the dissemination of blocks of primordial 
stones over Meckknbufg, Brandeburg, and Pome- 
rania, supposing them to have- been transported to 
those countries by tlie ice of the Baltic. Respect- 
ing this system, I had not been able to form any 
previous idea; but at Berlin I had the pleasure of 
becoming acquainted with its author, M. Meiebotto, 
Professor and Head of Joachim College, and a 
member both of the Academy of Sciences, and of 
the Society of the Investigators of Nature. In our 
conversations on the subject of Geology, he explained 
to me his system, of which I shall endeavour, in 
tlie first place, to give some intelligible account 

411. This system had been suggested to M. 
Meierotto by a fact, which in these countries is par- 
ticularly striking, and which I have frequently ad- 
duced in opposition to the hypothesis of the migra- 
tion of blocks on our existing continents; I mean 
the vast abundance of primorilial stones here scat- 
tered on the surface, though of species not known 
in the mountains to the soutli of the Baltic ; masses 
M'hich consequently cannot be conceived to have 
been, by any cause, brought from those viountaim- 
But stones of similar species are found in tbe 
Swedish mountains, on the north of the Baltic; 
and to these therefoie M. Meierotto had tiiToei 
his attention. He had had opportunities of seeing in 
winter, on the coast of Pomerania, that, while this 
sea is at its lowest level, the ice formed on its short* 
encloses some of these blocks ; afterwards the levd 
of the water rising, and the ice breaking on the 
borders 
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borders, detached masses of it containing these 
blocks are cast up on tlie strand^ where, when the ice 
melts, the blocks remain. Such were the data of his 
system, which he arranged in the following manner. 

412. He supposed that, at the birth of our con- 
tinents, the whole north of Europe was covered by 
a seUj which was kept at a high level by chains of 
rocks, forming a kind of dike around it ; that within 
this basin were formed the secondary strata, both 
calcareous and sandy, and likewise the others called 
tertiary by some mineralogists : that, in consequence 
of ruptures in the dike, portions of this sea rushed 
down with impetuosity into lower basins, the dikes 
of which, in their turn, were also broken ; that the 
blocks now in question are fragments of these dikes ; 
and that in each of the basins thus differing in 
height, before any ruptures of its own dikes took place, 
the fragments which had been brought down into it by 
the rush of the waters, having been carried to its bor- 
ders by the ice in the manner described above, had 
remained there at different levels determined by the 
gradual subsidence of this sea, of which the Baltic 
is now the residue. He allowed that it was impos- 
sible to maintain the gradual ej^cavation of vallies 
by running waters, because that operation was not 
seen at present to continue; but he considered his 
own system as affording a cause fully adequate to 
their production, by the sudden rushing down of 
this elevated sea at the points where the dikes were 
broken, 

• \ 

; 413. It 
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413. It was undoubtedly necessary to allow an 
incalculable time for these operations, on continents 
already existing because no trace of any such events 
can be found in the history of nations. But M. 
Meierotto was not deterred by this consideration, 
for the usual reason, that time past has no limits. 
It was not therefore under this point of view that I 
attacked his system; but having then particularly 
present to my mind my observations among the 
fnountains of the country of Nettfchatel^ which 
form a part of the caltareous chain of the Jwra^ I 
mentioned to him the facts whence it so manifestly 
jappears that the rallies of this chain must have been 
produced by the ruptures, partial subsidences, and 
angular motions, oi \\i^ strata ; and that, not only 
from the great number, but from the singular po- 
sitions, ot the blocks of granite disseminated over 
these ruins of strata, it was impossible not to be 
convinced of the ejection of these .blocks from 
within, by the expansible JJuids, violently compressed 
during the descent of the immense masses whicti 
had subsided. He did not adduce any argument 
against the possibility of. these operations, but con- 
tented himself with telling me that, supposing this 
to be a suflicient explanation of the phenomena of 
the Juray the case was very different with respect 
to those of the mountains of Germany. 

414. Tbe controversy being brought Ito this point, 
it could not possibly be carried on any farther, un- 
less we were in possession of some common facts. 

The 
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The situation held by M, Meierotto put it out of 
his power to visit the» places to which I had referred; 
but those mentioned by him were within my reach ; 
I determined therefore to go to observe them ; and 
I had soon an opportunity of viewing some of them 
in company with himself. He had told me of a spot, 
at the distance of three miles from Berlin, which 
he considered as entirely at variance with my idea 
that the blocks of stones scattered over soils of ex- 
traneous natures, remote from every mountain where 
stones of the same kinds now occupy a place, had 
been expelled from beneath these soils. This was 
a vast uninterrupted tract, consisting of lime-stone 
strata at a small depth beneath the sa7idy over which 
are scattered great quantities of blocks of granite. 
I inquired of him whether this tract was hilly, or 
flat ; he replied that it was hilly ^ and that in one of 
the eminences there was a large quarry. On this I 
told him that, from my intimate acquaintance with 
hilly countries, I entertained no doubt of these being 
merely ruins of strata, which, unless covered with 
a very thick loose soil, would afford the same proofs 
as are every where to be found, that all eminences 
owe their existence, under that form, to the subsi- 
dence of the soils around them : I added, that, since 
there was a quarry where the calcareous strata 
were laid open to view, their state must there evi- 
dently appear ; and that this was therefore a spot 
whiqh we ought to visit together. M. Meierotto 
readily agreed to my proposal, and we fixed a day 
for our excursion. 

ExcuR- 

9 
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EXCURSION jTroTW Berlin to the limestone quarries 

of' RUDERSDORF. 

f 

May 26, 1798. M. Meierotto and I set out to- 
gether from Berlin, at 5 o'clock in the morning, for 
these quarries, the distance of which from that city 
is, as I have said, three German miles. As far as 
the hills, we travelled over a country consisting 
wholly of sandy strewn with great quantities of gra- 
nitic blocks. When we approached the hills, their 
form enabled me to judge of the situation of their 
strata, and I pointed out their characters to M. 
Meierotto ; in each of these eminences one of the 
sides v^as abrupt, and that opposite to it extended in 
a gentle slope ; from which it was evident that, on 
the foniier side, there had taken place a Jracture, 
accompanied with the subsidence of the part detached 
from the mass of strata now remaining at a higher 
level ; these strata having, at the same time, as- 
sumed an inclination towards an opposite vale, 
which had been produced by a similar subsidence. 

415. These effects were laid open to view in the 
hill Mhere the quarry was: this hill is elongated, 
and its slope is in the direction of its lencTth. The 
quarry was first opened, to a considerable width, 
at the ibot pi one of the extremities of the^hill; 
and ds it 1 as, for a long tiuje, furnished stone to 
Berlin and the adjacent country, an artificial vale 

' has 
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has thus been formed, which divides the hill length- 
wise, and of which the bottom has no greater slope 
than is ijnerely sufficient for the discharge of the 
waters: in ascending this vale, its sides beconie 
gradually higher as the slope of the hill rises ; and 
the quarry-men always begin from the top to cut 
down slices of the stone of equal thickness, thus 
leaving sections of the strata on both sides. We 
went on to the end of this excavation, where the 
workmen had begun to cut anew slice; and having 
ascended by their path to the spot, we observed 
there the following particulars. The strata^ which, 
as they contain marine bodies^ must have been ori- 
ginally formed in the sea in a position nearly hori- 
zontaly have now an inclination of more than 40% 
and a direction obliquely crossing that of the hill, 
the summit of which is formed by their section; 
hence it appears that, when broken off by a subsi- 
sidence on the side next one of the present vales, 
they acquired an inclination towards the other. 

416. We then ascended to the summit of the hill; 
and having thus acquainted ourselves with the situ- 
ation of its strata, we could easily judge, from the 
appearance of the hills around, that in all of them 
the strata had undergone similar catastrophes. 
Several of these eminences have been sounded ; and 
in some, at a small depth beneath the rubbish of 
their rapid slope, there have been found sections of 
the same strata, inclined towards the side where the 
declivity is more gradual. These hills are covered 

. with 
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with sand overspread with heath, beneath which the 
strata are so much shattered, that, unless very deep 
excavations are made in them, few masses are found 
of sufficient size to be hewn for building ; but frag- 
ments of them a:re used for the foundation-walls of 
liouses, for enclosures, and for making lime. 

417. While we were still on the summit of the 
same hill, having acquired from the foregoing cir- 
cumstances some knowledcre of the situation of the 
Time-Stone strata in the tountry that lay within our 
view ; clearly distinguishing there the cause of the 
formation of the vales which divide the hills com- 
posed of these strata, and bear no proportion, either 
in breadth or depth, to the small quantity of water 
that flows in them ; finding lastly, on this summit, 
numerous fragments of granite^ blocks of M^hich we 
saw scattered on the slopes of the neighbouring 
hills, and in the vales between them ; I asked M, 
IVIeierotto whether he did not here perceive the 
truth of my system respecting the origin of these 
scattered blocks ; namely, that they had been ejected 
from within by expansible jiuids^ violently compressed 
during the general subsidence^ as well of all the 
limestone strata of this country, as of those which 
lie beneath them, the hills composed of the former 
strata being only masses remaining at a higher level 
than the rest? He allowed that he had nothincr to 
oppose to this explanation; he did not, therefore, 
persist in the objections which had induced him to 
accompany me in our present excursion, under tlie 

expecta- 
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expectation that, in this, spot, he should meet with 
a confirmation of them. But recurring to the grecU 
mountains in Silesia^ especially the chain of the 
Giant's mountains, (Reisengebiirgey) he told me 
that when, from the summit of one of these, he had 
contemplated the jniraens^ vallies which lay betweto 
them, with the torrents which flowed down the 
slopes, propelling huge masses before them; and 
Iiad, at the s^me time, represented to himself that 
of this chain all the blocks, gravels, and sand, dis- 
seminated to a great distance over the hills and 
plains, might once have formed constituent parts ; 
it had not appeared to him that the quantity of these 
scattered materials was too great to fill up again thp 
vacancies of all the vallies. He therefore remained 
in the persuasion that the summits of the Silesian 
mountains, and of those of Szveden, had formerly 
been covered by a sea ; and that to the ruptures of 
the dikes of this sea, and to the actions of the ice 
at different levels, were to be ascribed the disper- 
sion of the blocks, and the production, by tritura- 
tion, of the gravel and the sand. He concluded 
-by saying, that, if I had seen these phenomena as 
he had done, he had no doubt that I should have 
formed the same ideas. 

418. To this I could reply no otherwise than by 
determining that I would myself go to observe these 
inountains; at which M. Meierotto expressed much 
pleasure, a proof of the sincerity of his own con- , 
viction. In order to be sure that I should visit ,the 

same 
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422. At three quarters after nine, I set ont for 
Soanenwalde, two miles distant, and arrived there at 
three quarters after 12. There was but a very 
vegetation over all tiiis part of the country ; and per- 
ceiving ill the soil some traces of the plough, I b 
gan to suspect what I afterwards found to be ( 
case, that, in soils of this kind, rje is occasional 
sown almost entirely for the purpose of procuring 
thin stubble, which, by breaking the force of t 
wind on the sand, favours tbe growth of a lltl 
herbage; and this affords a pasturage to the shee 
very scanty certainly, but absolutely necessary ' 
countries where there are no meadows. I still a 
served very few blocks. 

423. I set out at half past -one for Elsterwen 
distant three miles, and arril^ there at sflv 
o'clock. Great part of the road lies thi'ough fore 
of pines, planted in loobo. sand, in which soi 
blocks appear. The country is intei'spersed with hil 
and I found these become higher as I proceede 
from one of tbe highest, I saw mountains on t 
horizon; and inquiring of the postillion .whj^,t^ 
were, he told me they were the RiesengebUr^e, i 
Giant's mountains ; consequently I was not now 
any great distance from them ; and as I had seeR 
sketch of their outline, I easily distinguished amoi 
them the Schnee-hoppe, which is the most lofty sum* 
mit of the chain. At S o'clock, I set out from 
^Isterwerda for Grossen-Hay?}, two miles distant 
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Where I arrived at midnight The greater part of 
this istage had been litill in the saLnd ; but this town 
is i^ituated in a vale^ which is hovered with meadows# 

June 3d. , Havitig taker! a little rest at Grosietl^ 
Haytiy I set out at half past six for Dresden, distaflt 
four miles, and arrived there at half past 11, Bil-^ 
yoiid fhe vale whidh I have just mentioned, the sdll 
undergoes a considerable change, and thef. whdld 
country assumes a very different aspect : the vfOoAi 
are finer, the fields more fertile, arid the vales whf^h 
intersect them are covered with rich herbage. The 
satid is here mixed with rubbii^h of gneiss^ and with 
other kinds of gravel ; so that it is much firmer; and 
consequently more productive. 

■ ■« * 

424. Along this ttw^ ^^^ stony strata do tiot lie 

at any great depthJ^Ibw the surface, in which I saw 

several excavati<aK jMJl^ for the purpose of taking 

out fragments ,orti|^^TOr building rough walls and 

enclosures; in some .plibes these fragments were of 

gneiss^ in others of jdmite, the riame given by M. 

Wern^^o a speci^^f granite^ which, instead of 

'mica, 'flptaini' small icrystals of hornblende : I saw 

likewise porphyry i^ftJ Wp^ parts. The mass of the 

severa^ ridges of hifi|k^ii^}ph I crossed is coniposed 

of these stones, jj^loiiging to strata in a most shat-^ 

tered state, ^^et distinguishable in various places^ 

where they differ much in their inclinations arid rfZ-^ 

rections: some of these strata follow otie of the 

slopes of the hill, and sliew their sections at the 

vol. I. F f summit; 
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summit; while others, iodining iawardsi present 
then* sectiojhS on the side. In a word, I found in 
tiiese primo7]dial strata the very s^me eflfectft of 
fractures and unequal subsidences which I have 
already desci'ibed in the strata of lime-stone contain- 
ing marine bodies. A part of the loose soil that 
covers these hills coasists.. of dccoo^pos^ sienk^. aad 
porphyry ; it contcuus. some blocks of tbe«e. slooes^ 
among others of grajnte and of jasper^ ^ 

* 

\Iunc 3d, 4tby and 5th* I remained at Dresdm, 
where I had the good fortune -to form acqu^^Qtaace 
witii several naturalists ; ^ e^peciayy with BaroaYojJ 
Racknitz, a great lover and promoter of minem- 
logy, at whose house I. saw a very fine collectioaot 
minerals; the Inspector KEfiLEii^ keeper of the ca- 
binet of instruments belonging, to his Electoral 
Highness ; and Baron Vo^ liL6cK : it will api^car 
iii the sequel how much kindness 1 experienced troui 
all these "entlcuien. .-^•* 

425. In observing the pavement of Drc6uc% I 
no longer saw the great vaiiffrty of l>eauliful stones, 
which renders those of the towns of Brt^eburg, 
in the Siq?dy .districts, whem- newly washed by tlie 
rain, so interesting to a lithologist. The pavement 
of this city is chiefly composed oi sienitt and potr 
phyry, ipixed witli some masses of. granite and 
basalt. Thus it is not possible that the chains of 
mountains on this jside can have been the source of 
those beautiful stones scattered over Brandcburg; 

,for 
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ff^vv^ thiub oftse they would |je fourid hex^ near iii4 
ftKit of these oMuntain^; ifi wbicb« besides, it will 
Ilfiireaftex b^ shewn th^ oo strata o£ th^ sfuBe kinds 
^3^ to be fciuod* 

4S6. Immediately on my arriv&l at J^resden, X 
wrote to M. Werner, tp i^qvire if be were at 
Jppeificrg^ and whetbeir, in that case, he would allow 
9^/to wait on hicp, and would favour opie with hi^ 
4irecti(ms in my plaa of observing that country, to 
which he had given so much mineralogical cele* 
bnty* Instead of answering me by letter, he camc( 
llimself to Dresden qn the 51h ; and iovited me ia 
tbe most obliging manner to his house at Freyberff^ 
whence- he offered to acqompany m$ in the excursion 
which I wished to mal^« But be proposed to me that 
yte should first visit tl^ valley of Tharand. Tiii^ yalf 
ley, from the plain, extends a considerable way 
among the mouhtaiuf^. and is no less interesting wkh 
respect to geological phenomena, thap it is generally 
admired for its picturesque beauty : we $u:cQrdinglj|! 
determined to go thither the next day« 
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J&umeys from Drwdin to the Mine^ of V&zti^ 
B£R6, and to Mount BoRSBEao near PitNira, 

June 6th. We set out from Dresden, on t^M - 
first excursion, at 7 in the^ornins. A^ tra^ 
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v^HiBg an hodr,. we .totered a^ chasito i^.tlie mourn 
tains, where we found ourselves between preicipitoi^ 
mrks^ covered, up to their summits, with trees attd- 
other verdure, growing on slopes which rise in suo^ 
cessive amphitheatres. For in the, intervals of the 
projecting partS) there are oft both sides large re- 
cesses;'' so tiiat^the bottom of the valley,- where the 
soil'is very fertil^ opens into several wide. spaces; 
partly -cultivated and partly in mieadows; throu^ 
tehicb a smaH river- winds. This part of the valtejr 
is called P&rtim-^rfmif, the deep dale of JPtoen^ 
>fh>m a village of that name at its ^trance^,. so pteftr. 
dantly situated, that it invites the inhabitants of 
j>re5^ to frequent walks. The rocks are here <tf 
sienite; ^cn6 as for as can be judged amidst the dis- 
order of their mass, their strata are strongly »i- 
c//wefl^, turning their planes towards the lower ^nd 
of the valley ; their irregular sections are seen above, 
ftitermpted by partial subsidences, which form small 
vales in a dii'ection across the valley of Flauen- 
grund itself. Near the village of Ki/nigsmUM, oi> 
our right as we ascended this valley, M. Werner 
poiated out to me, in the rocks of sie?iite, two veins 
of frapp, which intersect them from top to bottom : 
researches have been made in these veins, with the 
view of exploring whether, farther on, they may 
not contam metallic parts; but ^fioue have been 
found. 

427. ^eor Post ehapf el there is a change in- the 
nature of -the ^rocfcs, which are here of theporpkyry 
r^- ^ that 
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that I had observed in passing over, the- same ridge 
of hills in my way to Dresden. Having crossed a 
branch advancing from this ridge, we entered a 
large basin, extending as far as D'oklen^ and encom- 
passed with rocks of porphyry : M. Werner made 
me remark the exterior aspect of this space, and 
gave me the following account of what lay below, . 
There has been found, within this basin, a bed of 
coalj which is covered with strata of soft foliated 
clay ; those nearest to the (»flr/ contain, as is usual, 
impressions of vegetables; and the coal itself, in 
some parts, exhibits ligneous stria. On the side 
next Postchapfelj the bed of coal^ rising against the 
strata of porphyry j is near the surface ; but it lie^ 
at a greater depth on the side next D'ohlen, 

428. At some distance beyotid this, we came 
to another basin formed by the retreat of the moun-^ 
tains on the left. The cultivated soil within this 
i^pace rises in the centre like a cupola, and covers 
strata of lime-stofiey which are worked by adits, 
that the product of the surface may not be Ipst. 
Though lime is made of this stone, it lefFeryesces 
but little with acids ; and it ig remarkable, from con- 
taining masses oi jwpachatesj pf various colour^, 
especially red ; in some of these masses, the con^ 
centric strata are of different colours. This; is ap 
interesting example of the hard concretions, various 
3pecies of which have been found in ^rata, softer, 
!^nd for the itjost part calcareous, The leading faqt 
of tljis kind is th^t of thpjlints qoirt^ined in chalk; 



in many places, we still see these masses in the 
strata in which they were orif^inally formed ; but 
We find them diafiemindted in much greater abun- 
dance over soils of an extraneous nature, either in 
gravel, or imbedded in massee the ground of which 
consists of otha- ioduratcd substances. Now dif- 
ferent stones of the same class are found dissemi- 
nated in both these ways; such as agates, otii/xes, 
calcedmiies, and Jaspcri: Tlic beautiful pudding- 
stoiies in Scot hind s.xe aggregations of small^wWdf 
varioua tine colours imbedded in a very hard sub- 
stance, but scattered in nmiid which contains the 
name ^ints ; and in the countries described in mj 
former Travels along the course of t!ie Rhmc, grral 
quantities of agates, onyxes, and other stones of 
of that class are also found under both these forms. 
Scarcely any of the latter stones are at present to be 
met with in the strata in which they were formed; 
but I have already shewn by characters analoggils 
to those of ttie Jli'nts certainly belonging at first to 
strata of chatk whicli xvere dissolved in the aticieift 
sea, tliough now disseminated m gravel, thataHU 
different masses of the sanie class must also hftf| 
been formed in strata of a calcareous nature. 
of this an example is afforded by the jaspi 
contained in tlie str'dta of lilne-stoue which I 1 
described abo\'e. 

429. feeydnd thfs placfe, ihe rocks on both si3 
pf the valley consist of Strata of a breccia^ 
ground of whitih is -a. paste 'of ibdiirated 'ctay, 
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the extraneous- masses, soooe of them not less thi^xi 
seven or eight inches in their m^an diameter, are of 
^i^nitey gneissy and other kinds of $tones: mosit of 
the friBifi^ments of gneiss have remained angular ; but 
those of siemte are rounded. These strata are about 
10 feet in thickness; and their separations are 
strongly marked by the interposltbn of tliin strata 
which do not contain any extraneous masses^ and 
whid) being of difieren^ colours, their section looks 
like a nbbon striped with a dusky .red and |;rey. 
$rom the valley j t\ie strata oi breccia on its ^ides 
wpe seen to incline, aiid Jjp turn their planes towards 
ks lower extremity ; but there is in the valley a 
great recess on the fight, tlie innermost part of wliich 
is cultivated ; and pn one of 4he sides of this recess^ 
the rock being precipitously cut dowd.firom the 
height of nearly 100 feet, the sections of ,aJi these 
4trafa are exposed to view« The hill rises ahovc, 
and is covered with woods, in wdiich, for some way, 
we saw blocks of the breccia; but aftei*wai*ds, with- 
iOUt feeing able to observe the transition, we came 
to roeks of gneiss, or veined granite, 9ls that in the 
jilpsis called by M. de Sausstire; it consists of the 
same component {mrts as granite ; but the mica^ 
i^emaining pure, forms in it disdoct strata, alter- 
nating uTth-^ other tlrin ones, in which tlie crystals of 
Jeidspar are mixed with those of qjuartz* 

.430. From this point, the valley turns to. the west, 
,0«d becoming narrower, leads to 7%ffr^/?r/, a large 
.Village containing several very pretty houses, which 

are 
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are hired, in the summer, by some of the inhabi- 
tants of Dresden, who either spend that season 
here, or come hither occasionally on parties of plea- 
sure : they have however less need of making dis- 
tant excursions into the country, than the residents 
in iiiost other large towns; for Z)rei(&n abounds in 
very pleasant walks, as well within as without the 
^alls; but as there is more variety in those at 
Tharand, they offer greater inducements to exercise 
11 the open air ; and on this account many invalids 
resort hither for the beneht of their health. The 
valley liece divides into two branches; and at the 
point of the division, rises an insulated rock of 
gneiss, on which are the ruins of an ancient castle. 
The situation of this rock being very favourable for 
a belvidere, an easy path has been made ijptoils 
summit, around which benches have been placetj in 
the vacancies of the arcades of the ancient walls; 
so that those who wisii to enjqy the air may walk 
from one of these benches to another, resting them- 
selves when they chuse, and viewing the country 
below under a great variety of aspects. The river 
aiTives here by one of the branches of t!ie valley, 
and along its course there is a shady path, continued 
up to the hill through a beech wood cut into alleys, 
which are also very agreeable walks. I found here 
an additional proof of what I have already so fre- 
quently shewn, that vallics have been produced, not 
by the waters which are now seen to flow in thetn, 
hut by the catastrophes of the strata; for the hills 
^ordering the left bLink of the river consist of por- 
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fhyrjf, while Jixose on the right bank are of 

■■ V /- . . , 

\ ' . ■ . 

431. M. and Mad* Von Manteufeld, who were 
passing the sumiper at 7%ara;ii^/ being acquaintances 
of M. Werner's, were so good as to conduct ,us to 
ia walk made ur the upper part of the bills of por- 
phyry, and cpntpued along their brow^ which com- 
mands a view of all the neighbouring country* The 
3oil on these hills is cultivated ; it is of con- 
siderable depth, and contains gr<rcel of several 
jciiids of stones extraneous to the hills themselves; 
jamong the rest, of fiints. In this walk, we were 
joined by M. Rougemont, a French ecclesiastic, 
who happened to be also at Tharand; he had amused 
Jiimself by making a collection of these stones, 
which he shewed us on pur return ; and it was really 
It very remarkable one, froi^n the great variety pf 
their genera and species. Among the flints^ he had 
some ecbinites similar to those which aie found in the 
strata of chalk npw existing; but no such strata 
are met with in these countries. The sand contain- 
jing this gravel covers, in some places, strata of 
Mtid-stone^ ia w)iich M., Rougemont had found ma-' 
r'lne bodies ; among others, spoie pstrece. Here 
then is a v^st variety of geological ph<enpmena, ^ all 
presented by a single valley, within a space of only 
three leagues ; and to these I could add many othi&r 
interesting particular^, if I did not fear to be too 
tedipu§. >ye returne4 to Dresden at seven in th§ 
pyenjng. . 
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June 1th. I set «ut fix>m Ih'esdm witb M. 
Wenier, at seven in the morning, for Freybtrgy 
where we arrived in the afternoon. The first part 
of our road lay over the same hills as we had ob- 
served the day before, leaving the valley olTharan'd, 
whiah intersects them, on the left. We x^rossed tbe 
ridge of sierfite, whence, fefter a slight inflexiim> 
we arrived on that of p^^phyry^ near the pwnt 
where it encompasses the bed of coal over which 
we had passed in onr way to Tharand; hence, also, 
we saw at a distance the places where the Cww- 
itone^ farther up in the valley, is burnt into lime. 
Turning then more to the right, we «aw, -on the tops 
of some of the hills, masses of strata of sand-stonQj 
Bome of which are nriin^d with argiltaeeouSj and 
"i&ome with calcareous earth ; but both kinds contain 
ttiarine bodies^ particularly the same ostrece that are 
found in the valley of Tharand. M. Werner pointed 
out to ine, en several other summits, masses similar 
to these ; and he called them hats^ because tliey are 
broken off all around, and are observed only in cle- 
wed situations. Since these strata^ however, con- 
tain viarim bodies^ they must have been originally 
^continuous on the bottom of the sea; they are 
covered with a hose soil participating in their nature; 
and they have beneath them strata of gneiss: 
ihe latter are seen in several clefts, where tiiey 
»«^hcw, by their inclinations, that they had undergorie 
some of their catastrophes, before those of sfOid- 
stone were formed upon them ; but since that peripd, 
both these kinds of strata have suffered together 
much greater catastrophes, in cousequerice of partial 

subsi' 
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4tfffiidmees, mA 4|af^e thud been r^ut;ed 1^ the OXte 
ill which we see Uiem, with ^iBsehatsoi^sand'StoMc 
iremahiing on the summits. >. .^ .V 

432. As^wewere passing over^^afn eminence, M. 
^ Wt^rner shewed me at a distance the district of ^#^^ 
belonging to Jpy^ft^^l", of Which the appearance much 
«iirpvi2ed me. I had seen in the A^s and in ttie 
Nal^ta txim of the same kind fts those of this dis- 
trict, but always in'wild and deserti^ionsstudded with 
projecting rocks, whei^ totreHts rash down between 
mountains cloathed with forests of firs ; so that I 
cbuld not, without astonisliment, contemplate this 
^Mft&try which, though so famous for its veins^ exler- 
tialty consistsof cultivated hiils undetthe most softened 
forms, and exhibits to the eye «o sign of the mines 
Mntained within, except ttie A«&ilfj,<«" heaps of thene- 
ftrse^toncfis taken ufp outt)f the shitfts, and near these 
lieaps, ttie wmll houses belonging to the machimfs, 
M. Wemenlid not wonder at fny surprke; for he 
tdd me that, tfaou^ simiiar veins had %ee& wo^d 
^fbr malty centitries In Ite Afei^tbDuring countriesi 
"Aase in 1^ district ii^ich lay before our eyes 
^liewfid themselves st) fittle >y «my exterior signs, 
as to have remained unknown till the year 1 146 ; 
and that even then tbey had been discovered by ac- 
cidarft A tvaggoner belonging to Gvslar in tha 
JSaftZy who had been fre<|uent>y ^rtipjoyted, in that 
ichain of mountains, in carrying ore of galena^ hap- 
pened to pass over the hills of Freybtrg; where 
{>$rceiving §akm in some of the scattered stones, h$ 
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'. comprehended that these were masses of gangue, 
and bacLuo-daiibLthat a^ vein must lie beneatli the 
loose superficial soiL Gotng^ back to the Harlz, 

he imparted his discovery to some skilful miners, 
who returned with him to the spot; where having 
carried on some farther researches, which convioced 
them that a vein really lay here, they solicited and 
obtained the privilege of exploriag and working it. 
Such was the origin of tiic nmies in tbis country, 
where several other veins have since been discovered, 
and worked with great profit 

433. Tiie town of Frei/berg, where we arrived 
at three quarters after five, is well built, and agree- 
ably situated in a vale ; on one side it is encom- 
. passed by a brookj which flows through meadows, 
and is bordered with walks : in these walks, and 
afterwards in the town, I saw some of the miners, 
wbo were cloathed in the uniform which tbey vieu 
above ground, and were all very neat. M. Wemcr 
was so good as to lodge me in his house ; a situatioQ 
the more advantageous to me, because of hjs im- 
mense collection of minerals, on which, as Vxo- 
fessor of Mineralogy in this college, he deliv^ 
lectures to the studf:nts. 

June Sill. M. Werner conducted mo to an eini- 

nence near the centre of the district of the veins; 

. tbis district is eight leagues in length by two in 

breadtti, and includes within it several hiiis, of which 

the inflexions arc much softccjcd by a great depth of 

loose 
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loose soil, everywhere cultivated, and very fertile. 
Beneath this soil lie strata of gnemj which are so 
much broken and disordered, that they frequently 
changie both inclination and direction. This whole 
tract is intersected by veinsj of which the richest 
part consists of silver^ differently mineralized ; but 
almost all other metals and semi-metals are likewise 
found here, in gangues of spar of all the three spe- 
cies, CUtpareous^ fluoric J and barytic. The princi- 
palmwy follow nearly the same direction; but they 
frequently divide, and are intersected by many other 
n)€ins which have different directions. 

4S4r One of my principal objects in coming to 
Freyberg had been to discourse with M. Werner 
on our common idea, that veins were originally 
Assures in the mass of the str at a^ which had been 
gradually filled with their gangue by precipitations 
against their sides, while still under the waters of 
the sea, -c^ Against this system had been brought a 
plausible objection, to which I had replied in the 
Jpurnal de Physique published by M. de la Me- 
Im&'erie ; but I was very glad to have an opportu- 
ttinity of observing, with M. Werner, some of the 
phenonilna which had determined his opinion, ii^ 
order to compare them with those whence I had 
drawn the same conclusion. 

435. The above objection had been taken from 
certain veins in mountainous regions, so much m- 
duied^ and at the samq time so xvide^ that, had they 

ever 
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ever been empty while in thb state, tlie hii^best pail; 
or }'Oof, must have fallen down on the iuwcbt, or 
■wall. This objection, which is of equal force 
against the system where veins are supposed to have 
been filled willi substances injected, while in fusion, 
from below, was intended to support that of the fw- 
matioii of niountams, with Uicir veins, in the state 
whereiii tliey are at present found ; a system contra- 
dicted by ail the dejcriplions which I have heretofore 
given of mountains ; but it was neccessary that this 
objection should be fully refuted, and I had found 
tlie, task very ea,sy. The Assures produced by tbe 
earliest catastrophes of the strata were nearly ocr- 
tical,- and it was in this situation, that thosoHBOw 
converted into veim were tilled with their gangut. 
But the st?-aia, since that time, have repeatedly un- 
dergone greater catastrophes, in which, the veim 
being included, they have been brohen, and some of 
them have assumed a strong inclination, togethw 
with the strata that contain them ; and this is tbe 
state in which we at present 6nd tliem. 
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436. On this subject, M. Werner supplied 
with an immediate proof that the "veins within 
particular district are not all of the same(/a/«; soi 
qf the veins here had been already filled with their 
gangue, when fresii catastrophes produced new 
^fissures which passed across the former, yet still at. 
so early a period, that the latter veins were 
■with nearly the same gangue as the others ; but 
gangue of the latest is continuous and uninlerrupi 






44? 

^Jaile it cuU that o£ the preceding; and heaoe their 
coioaparative dates are kaown. The same is observed 
JiSLall the ktersectioas of the ^einsf wbich^ i^ ihi^^ 
djatrijgt, are very nuineftous. The^se fissure^ pro- 
duced at various epocha, shew likewise th^t tl^e, 
sui^idences wherein they original da4 not allto^ko 
pliu:eiatbe same lio^; aod thib ia the /cause q£ tl^, 
idiiSer^t dh^tcti/om and inclinations o£ the ^rqtfi^ 
ihemdelves. 

, . . i 

. 437. Another proof of these catastrophes results 
%Qm a comparis(Hi of the opposite sides of tiite samc^ 
nmn&. For wheu the whole mass of the sti^ata 
Im^teeu intersected by the fissures in such amaa* 
liier that a contiouous^Tar;^/)^ has been foimcd in il^ 
latter down to the greatest depth which can b^ 
reaclied; the two parts of tlie divided masa iiavji)^ 
tjHis been left fi^ee to yield scpai*iitely to the powei? 
of gravity^ tiiey have^ in goueral, subsided more<)a 
9Qe side thaa on the other ; so that th<'^ senne ^/r^to 
(which may easily be - recognized) are sometimai 
found at very different levels on the opposite sidea 
of the same continuous "cein. 

. 43&. Tbe^ formation of valUes results from the 
aame generajL cause, but has been every whjere at^ 
iCK^ed with greater migular motions of the masseis 
divided hj fractures ; in most instances> with a 
double /r^c^2^r€9 and the suUiikme of the inter- 
Daedial masS; either throughout - the whole length of 
tbe valley; or in some of its paFls> which has occ^ 
• ' sioned 
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sioiicii the great inequalities of breadth so cotntntjj 
mvaUies: the same diflerences of level in the s 
may therefore be remarked on the opposite sides ^ 
a vallev, as on those of a vein ; but besides, on a 
count of the great vacancies, or spaces left firee fi 
the angular motions of the strata, the sides of the v 
lies exhibit also the same differences of inclic 
aiid direction, which we find in piercing to I 
greatest deptii in the strata in hills and mounted 
The small river Mulda, very useful in the labou) 
of the mines, and in the transportation of the on 
here flows in a narrow valley ; and in the sidra I 
this valley, M. Werner made me observe sever^ 
little veins, which, having been broken in the catss- 
Trophe whence it resulted, must evidently have bee| 
formed in Jissures anterior in date to its formatioi 
many of these Jissures unite below in a single ooJ 
lo the part here exposed to view, the gangue coq? 
siats chiefly of spar, and contains nothing metallic; 
but when the small -ceim thus collected together in ft 
single fissure are followed to a greater depth, 
is found in some of them. 
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439. It was in the sides of this valley, that ] 
Werner pointed out to me the principal phenomei 
which had convinced him that vdjis were fissur«s 
filled up with substances precipitated against both 
the sides of the space thus opened ; and this pheno- 
menon was precisely tlie same which had led me also 
to that opinion. In ail veitis these new substances 
have on both sides been deposited in symmetik 
luyerA 
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layers ; arid the intefval between them having bfeeri 
gradually narrowed ]by their accumulation, they have 
at last united towards the middle, where, how^ef^ 
there still remain some vacancies lined with siiiall 
crystals. Now in the little vdm^xxst described, M'. 
Werner shewed me a remarkable circumstaneej 
which at once proved the syriimetrical acfeumulatioh 
'of the substancesi on the opposite sides of the fis^ 
«ure5, and the catastrophes ufidergone by the ^eiris 
after the reception of their first gangue, Thesfe 
Jissures have evidently been enlarged by a nevir sub- 
sidence of the strata^ which has been more con- 
siderable on one of their sides than on the other ; and 
which has divided the first gangue, in many places 
along the line of its central junction ; the same ope- 
-ration has then recommenced on both the sides of thel 
new fissure thus produced ; and symmetrical layers^ 
uniting incompletely towards the middle, have ^Lgaki 
lieen formed in the same manner as before* This 
is a case which is firequently observed in large? veinsy 
where new fissures have taken plac^, sometimes to- 
wards the middle, sometimes on one of the sides, 
and where the unequal progress of the accuthula- 
tions on the opposite sides is shewn by effects on a 
greater scale, especially by large cavities, always 
lined with crystals, like that which I have described 
at St. Andreasbergj in the HartZt % 185. 

440. In order to shew me the directioii of the"" 
principsrl veina^ M. Wenjef first leJ me to the mfhe 
of Freudenstein, which had" b6eh abandoncfd, ahd 
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aftenvarJa to another, called Kamm-skg-ynxt-freu- 
den; iiitlie latter, ^s we walked alon^ by the side 
of the abrupt rocks, he made me remark a mass of 
Strata of porphyry, which were thick, and inter- 
sected those of gneiss with a greater inclination inr 
warils; and as these porp/iyric strata are found st 
different depths beneath the surface, they shew, by 
the fractures which they have suffered together witli 
the gneiss, what a succession of catasitrophcs all tbe 
the strata have here undergone. 

441. In our way from hence to the mine Xsaac, 
we stopped at a place remarkable tor tlie iogeoious 
manner in which the Mulda has been made to serve to 
tlie transportation of the ore and thercHise stones taken 
out of the mines. In common seasons, there U so 
Uttlc water in this river, that, in parts wiiere its slope 
has any rapidity, it flows among stones, on which 
it may easily be forded. This is the case here fcr 
a considerable way ; and in order to remedy tlie in- 
convenience, a canal has been cut along one of tlie 
sides of tlie valley, fur the passage hi tlie small 
boats laden with stones or witii ore; this brings 
them to a point, below which tlie river becomes na- 
vigable, and at which sluices mi^ht have been sup- 
posed necessary to carry down the boats: but lie 
valley is so narrow, that this expedient would have 
been attended with great expense; and the follow- 
ing has therefore been adopted in its stead. About 
a boat's length from the extremity of the canal be- 
gins a covered bridge, wtiich is firmly supported by 
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pillars across the tcilley, and teiminateiS vertically 
above the part of tlie river intended to receive the 
boat Under ttiis bridge are placed two beams, at 
such a distance as to allow a sufficient dpace for the 
boat to pass, when suspended * between them. A 
windlass is moved along them by a wheel, the teeth of 
which fit into a rake fixed on one of them. When 
a boat comes down the canals this windlass is 
brought to the beginning of the bridge, and by 
means of ropes it raises the boat to a sufBcient height 
to pass over the wall which terminates the canal ; 
the windlass tlieUi its bandies being fastened, is 
moved along the rake by means of the wheel, and 
carries with it the boat thus suspended, till the latter 
is brought above the navigable part of the river,- 
into which it is then let down. By an inverse opera- 
tion, boats are made to ascend froml the river into 
the canal. 

442. Hence we proceeded to thtf village 6f Grosst 
Schirnia^ near which is the mine Chur-Printz Frle- 
derich August. I saw here one of the largest 
shafts, on the western extremity of the principal 
vein called Halsbriicker-gang^ where every thing 
belonging to the npiechanical part of the iVorks ap- 
peared to me to be executed with the greatest sim- 
plicity compatible with the different purposes which 
it is intended to effect. The direction of this vein 
is nearly fi'om N^E. to S. W. with some deviations 
in its branches ; and as it has been worked for a long 
time, and is now carried down to a great depth, the 
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Wood of the prbps in the upper part bos decayed; 
Which ha& occasioned subsidences to a great extent, 
atid has thus pit>duced at the surface a kind of small 
mtley^ shewing the course of the wm, and of se- 
veral of its ramifications^ the sides of this vaflcy, 
iA)w open to view^ being those of the ori^nal 
fissurCj in which was formed the gangut that has 
been extracted. * 

• 443. In the afternoon, M. de Crarpentier, a 

counseUor of the mines, was so good as to invite 

xne to see the buiidiogs for the amalgajnation of the 

ores, of which hfe had superintended the erection, 

^d iKW directed the works, on the plan of Baroa 

Von BoRjns in Hungary ; and the Polish Genera?, 

Count DE KoMjvfAKSCHESKYy who bad been for 

some time settled at Freyberg^ amd was very well 

acquainted with all the labours of the mines, 

very kindly accompanied me to this gentlemans 

house, near the place where the buildings stood. I 

admired the construction and arranjiement of all the 

machines, the operations of which were carried on 

^ by a small h^ook Ifcd to the centre of the buildings; 

hut 1 must lierc content myself with giving a general 

idea of the object, and of tlie process for effecting 

it, which are very interesting in dcciwastics', (i.e. 

the art of extractint:^ metals from ores.) 

444. Some ores are too poor to defray the ex- 
pense attending the process of extracting tlicir 
.u/ver by the common mode of smelting; and it is 

i for 
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far these that the operation in question Jbas been in- 
vented:,' butfor this -purpose, they must be mixed, ina 
certain proportion, with richer ores : since, howevei^ 
all tlie processes of this operation require te be car- 
ried on upoaa large scale, and cannot conveniently, 
therefore, be conducted by private persons, .the 
£lector takes the whole on himself; and the owners 
of the different mines, having caused the gangue of 
the veins to be stamped and washed, sell it to him 
at a price determined from two assays, one l*y them- 
selves, the othei' by persons of his own appointment. 
The masses brought in for this operation are always 
of considerable bulk, and . are separately placed 
under a large shed, where every heap is distinguished 
by a small piece of wood, on which is marked the ^ . 
quantity of silver contained in eBch quintal o ( ore^f^^"^ 
some -ores are so poor as to contain only half an 
ounce of silver per quintal ; but others have not less 
than 15 ounces. The quantity found most suitable 
to the economy of the operation is 3^ ounces per 
quintal ; and this is obtained by mixing together dif- 
ferent ores in the proper proportions. The ores thus 
oiixed are placed under another shed, and their 
[nass is then subjected to the following process. 

445. Alternate layers are first made of the ore 
md of sea-salt in a certain proportion. A regular 
leap is thus formed, to a ceitaip height, at the end 
rf'the shed, on one side; and it is worked together, 
n order to mingle the. ^^r// completely with the 
tr^;. this is effected, by gutting-the first heap ver- 
tically 
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ticaliy ia Glices, and laying them near it, one i 
another, to make a second, which is cut in the s 

^^nner; and tljis process is repeated several tiaM%l 
till the last uf theije auccessive heaps is near the dac 
at the other end of the shed: at the same time; ' 
anottier heap is going through a similar operation on 
the other side ; so that, when one of these is taken 
out, the second is ready to follow it; and thus in 
succession. 

446. This mixed mass is tlien carried into tlie 
building where it is to he torrefied, and where thciL- 
are four ovens for this purpose, one on each sitlc. 
Each of these avem has two iron doors in front, ami 
another on the right side. By the front door on tlit 
left, which is that of a reverberating furnace, wood 
is thrown in, and its flame rises to the middle of liit 
cavity, where the ore is torreJit4- The mixture 
being then introduced by the other front door, it 
dries, and when heated, it is pushed on, with an iron 
rake without teeth, into the part to which the flaoK 
extends ; and durini^ the torrefaction, it ia incessanliy 
stirred with a rake with teeth, a similar quantity 
behi^ at the sanie time introduced into the part 
which it had occupied at lirst. The manager of tk 
oven knows by the appearance and smell of the mass, 
when it is sufficiently torrefied; and he then drawj 
it out, with the rake, without teeth, into an iron 
chest on rollers, in which it is transported to a dif- 
ferent part of the building, where it is left to cool: 
(f, on being first taken out of the oven, it is viewed 
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in the shade, it exhibits some degree of incandes- 
cence. When the matter has cooled, it is pounded ' 
•and sifted by a very expeditious process, and is then • 
ready for amalgamation. 

447. The final effect of this first operation consists - 
in the cornbination of the silver with the acid of the 
seh'Salty with which it forms the luna cornea; and 
it is from this combination that tlie silver is after- 
wards withdrawn by mercury. But what had passed • 
previously to all this? Had the silver existed as 
silver, having been minefalizedy according to the com- 
mon opinion, by other substances ? Or had there ex- 
isted in the ore only the ingredients proper for form • 
ih^ silver by the processes here emplo}'ed? I incline 
to the latter opinion ; but it would take up too much 
time to detail my reasons, since tliey wonid lead 
mc to a great depth in chemical operations ; £ 
therefore confine myself to the simple mention of 
it The chief ingredient of the ore is here sulphuVy 
the ^rfi/ of which, during the ^orr^e//ow, combines 
with the alkali of the sea^salt: the latter bavins: 
yielded its own acid to the silver. When the ore is 
feiund to be too much impregnated viith sulphur^ 
it is mixed with irorf^ which carries off the excess 
of its acid. 

'■ ' 4 18. The amalgamation is performed in a separate- 
building, in small turning barrels, eaqh havi^ig a 
dooir which closes very exactly, and by which is in- 
irpduced the jwlverized matteri with mercury and 

• « • ** "water 



456 

wtfter ia the proper proporUons. Ten of these bar* 
rels are turned by the same machine ; but each may ■ 
be separately stopped, for the purpose of exammipg 
the progress of the operation, which consists in the 
follgwiug process : the water combines with the wm-^ 
riatic aQidy proportionally as the silver amalgamates 
with the mercury ; and the state of the wuter shew9 
when the operation is terminated. The barrel is 
then emptied, and the greater part of the mercury 
is immediately collected at the bottom of the vessel , 
which receives its contents; but a cpnsiden^le, 
quantity remains suspended in small globules ia &e 
turbid water : tliis water is then poured into a toash^ 
ing-mill^ at the bottom of which there is an iron cross, 
turning in a basin of the same metal; this collects 
around it the globulesof mercury, and they are alter-, 
wards added to the rest The mercury is then 
passed into a straining bag, where the part which is 
not strongly amalgamated runs off; this part, indeed, 
contains some portion of silver^ but as it is again 
repeatedly used for the same purpose, all is at last 
recovered. As for the mass of amalgam^ it is ma^- 
nagcd in the following nmnner. 

449. From the bottom of an iron basin, rises 
a shaft of the same metal of a conical form, ou 
which are 'filed iron cups with tubes in their centra: 
cacli cup is of sma.ller diameter than that below it: 
i^nd as their tubes diminish in the same proportion^ 
tliey are st ^i^ped on the shaft at certain distances by 
(he inci^ase in its-§i^<3« In these Qups is placed tho 
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amalgam : and the basin jbelow being filled with 
water, the pyramid is covered with an iron bell, the 
edge of which^ includes within it that of the basin. 
A fire of peat being then kindled around the bell, 
the heat occasions the evaporation of the mercury^ 
which is afterwards found in the water of the basin, 
where its vapours are condensed. The siher re* 
mains in the cups, but combined with other metals ^ 
and semi-metals; it therefore still requires to be 
coppelkd. For this purpose, a certain quantity is . 
collected together, and is placed in the coppel witb^ 
lead containing silver, the result of other smeltings; 
which silver is'' now extracted, together with that of 
the amalgam. All these operations are carried on' 
with so much order and facility, that they are con* 
tinually commencing at one extremity of* the build*, 
ings, while, at the other, they are terminating ia: 
the coppel ; and every mass of the pulverized ore 
goes through all these different processes in 24 
hours. 

June 9th. I set out in the morning with M,. 
Werner on a new excursion ; when he conducted 
me first to the houses of the mines called Breschert-- 
giuch'binterj Richt-^schacht^ and Rocheft-schackt^. 
belonging to ihe veins of which he shewed me the di-^ 
rections, and described to me the chsiracters. This 
rolMl led us to the highest spot in the whole district of 
ftbi^e roines^ known by the name of the Three Crosses ; 
it being what, on the continent, is called a Calvary. 
jfttHU tbis spo^ which is seen firom a great distance 

all 
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^1 arouiid, I could more particularly observe the 
strikinj; dissimilarity betneen the exterior aspect of 
the country, and what is known of its interior state;' 
the former presented only hills with softened out- 
lines, then covered with the finest har\esi; while 
beneath this cheerful surface lay a region, whichi 
could not but represent to myself as inhabited by1 
nation of Gnomes, occupied down to a great deplK 
in opening new paths in darkness. This high distri^ 
is called Hohe-bircker-retitr. Hence M. Wemi 
shewed me, as traced by the hahks and the builff 
ings belonging to the mines, the directions of f 
Jarge Vfims, extending, with some inflexions, tb 
whole way from the town of Bra/id on tlie S. E. 1 
the small valley of the Mulda on tlie N. W. a ( 
rection which cuts, almost at right angles, thal^ 
the principal vein, the Halsbriicker gang. Thw 
are, in this district, many smaller •ce'tm, interseQ 
ing each other in every direction. 

4i0. With respect to the 5?raf a appearing exW 
nally, M. Werner first led me to a quarry in a mm 
of gneiss, the surface of which had a very brillii 
appearance, from the splitting offof large thick ti&lSl 
in the direction of the strata, and along the IW 
of those of mica. In this mass, the strata wa 
nearly horizontal; hut in others they are more'i 
less inclined. He afterwards shewed me a la* 
mA?,& oi strata o\ while quartz, fontaining para! 
streaks of mica. I particularly mention ' the 
strata of ■while quartz, nhich here appear-'alH 
surfa* 
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Burface among those of gneiss; because there 
have been seen in this journey, and mil be described 
in the following^ hills of gneiss and of schistus over- 
spread with blocks of 'the same quartZy though none 
of their exterior strata consist of that stone ; a phe* 
nomenon which is not confined to Germany alone, 
for J have, seen it also in Cornwall. 

45 1 . I should very gladly have profited longer by 
the opportunity of acquiring so much information 
9Si in this country, and under the auspices of M, 
.Werqer^.I oould not £Eiil to obtain; but my time 
was limited by the long excursion in which I was 
engaged; so that, after having taken this last ge- 
neral view of the mining district, I quitted Frey- 
hergy at 3 o'clock, on my return ^o Dresden. M. 
Werner gave me a recommendation on the road to 
%\it director of the mine HinrneUfahst f the halde of 
which being raised to a great height, he advised 
me to ascend it, as I accordingly did. Hepce I 
Jiad a viisw of the country^ comprizing, from the 
Three Crosses^ thp whole of the niineral district 
As I followed with my eye the line of the haldes^ 
this district appeared to me to be terminated on the 
/east by a d/eep inflexion pf the surface across Ihe 
road along which I was to travel ; for I saw haldes 
jas far as that inflexion, but no indication of any 
ipinef appeared beyond it. Alqng this line, there* 
fore^ a 9top has been put, by a great fracture of th^ 
Htcata, \^ ikit fissures in which have been formed all 

f he gcm^ues bitlierto described. Tl^ese gr^iat superfi- 
cial 
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cial intersections of the strata frequently converge and 
join, like the JissuresxontsAmng veins in the interior 
part of the ground : the valley which is here formed, 
and through which the small river Bobi^itsch arrives 
from Frauenstein, meets that of the Mulda at Sie- 
benlehn below Freyberg. So long as it vi as light, I 
observed in the loose soil on my road blocks lyf 
gra7Hie^ sienitey gneiss^ and white quartz : most of 
(:he blocks of the two former species had their angles 
rounded ; but this was not the case with the others ; 
a difference of which, in the sequel^ I shall take 
occasion to explain the cause. I arrived at Dresden 
Bt nine in the evening, 

June \Oth. and Wth. 1 staid these two days at 
Dresden^ and the last of them was employed in a 
very interesting manner. My late respectable friend, 
Count Vox Bruhl, the Saxon Envoy in London, 
had given me recommendations to M. Von Gittsch- 
MiDT, Minister of State at Dresden, and to Count 
Maucolini; and the latter of these gentlemen, 
who was grand Equerry to His Electoral Highness, 
was so obliging as to offer to present me to Him at 
Piln'itz, whither he accordingly took me on the 1 Ith,^ 
together* with the Inspector Keuler, whom I have 
already mentioned. His Electoral Highness most 
graciously permitted me to pay Him my respects ; 
an honour which I shall always remember with pe- 
culiar satisfaction, the sentiments then expressed by 
that vii tnous Prince having made a deep impression 
pn my mind* . ^ ■ ^ ^ 

' 4o2. I 
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452. t aftefitardi^ ac(^oriipaiiied' Kf . Keuler to the 
Borsbergy an eminence belonging to a small cbaio 
of granitic mountains, which here follows the Elbe 
at some distance, but retires farther from the river at 
a higher point of its course^ The top of the Boj^ 
berg commands so extensive a prospect, that tiifs 
Elector has been induced to erect on it a belvirierar. 
It is impossible to imagine a country more cheerful 
than that within view from this spot, ^ on account of 
its rich cultivation, and the al.nost innumerable mul- 
titude of towns and villages, which may be seen to 
as great a distance as tlie eye can reach ; and the 
latter circumstance had suggested to M. Keuler a very 
ingenious idea. The Borsberg is separated iirom 
the rest of the chain by a very deep va|ley, tbe bot- 
tom and sides of which being covered with fir-ti'ees 
interspersed among- rocks, I could almost have 
taken it for one of the vallies of the Alps. The 
upper part of the eminence thus insulated consists 
of a prodigious heap of large blocks of granite ; 
and between these there is a path up to the summit, 
^hieh has been levelled to form an esplanade, and 
is surrounded with a rail. In the centre of this 
space, M* Keuler has caused to be placed, on a 
* isoiid foot, a horizontal brass table, on which rises a 
ia small ^ke to indicate tlie summit of the hill itself. 
Against this spike is brought a bras9 ruler, whereon 
'is placed a teikscope moved up and down, which 
he has directed successively to all the towns and vil- 
lages within the compass of this horizon, tracing on 
the table their respective visual lines, and causing 

the 
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tlie names of the places to be engraven on these 
lines, at proportional distances iVoin the center. 
These names cover the whole table, which is thus 
converted into a very interesting topographical map ; 
so that any person, standing before the central 
point, may become acquainted with all the placet, 
which are within his view. 

453. The blocks heaped up on this eminence, 
where art has interfered only to arrange them on the 
summit in a platform, constitute a new example of' 
the great phenomenon wliich I have already described 
in some places, and shall again have occasion to. 
mention in the sequel; a phenomenon absolutely 
contradictory to the hypotliesis that the blocks scat- 
tered over countries far remote from all mountains 
have ever migrattd on the surface of the continents 
for before such an idea can be entertained, it la 
necessary to explain by what cause blocks can have 
been thus raised up iu heaps on the highest pai'ts 
of the mountains. 1 have already repeatedly stated 
the cause to which they must every where be re- 
ferred, and which alone agrees with all the pheno- 
mena attending them ; I mean their ejection froqi 
within, during the violent catastrophes of the strata, 
in tliose very places where we at present find them, 
whether low or higii. There is no otlier cause, 
which can be substituted in the room of thisj 
capable of accounting for any of the exampleii, 
hitherto given, or still remaining to be described. 
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THE END OF VOL. I. 



JhinM Iff jj^ cad Oii^rt, iS^ John*i Square^ London. 
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